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

NOTICE

the inverter unit.
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2.Read this manual before installing or operating the inverter unit, and
store it in a safe place for reference.
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TOSHIBA E6581386
|. Safety precautions

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

Explanation of markings
Marking Meaning of marking

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

& Caution Indicates that errors in operation may lead to injury (*1) to people or that these
errors may cause damage to physical property. (*2)
(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient treatment.
(*2) Physical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols

Marking Meaning of marking

Indicates prohibition (Don't do it).

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

Indicates something mandatory (must be done).

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

Indicates danger.

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

Indicates caution.

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

DIOI@ @

B Limits in purpose

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

( /I\ Safety precautions
|

V¥V The inverter cannot be used in any device that would present danger to the human
body or which a 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.

¥ When using inverters for critical equipment, even though the inverters are
manufactured under strict quality control always fit your equipment with safety
devices to prevent serious accident or loss should the inverter fail (such as failure

to issue an inverter trouble signal)

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.)
When the inverter is used to control the operation of a permanent magnet motor, a
combination test must be conducted in advance. For details on the test, contact

\_ your supplier. )
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I B General Operation
@ Danger Reference
Never disassemble, modify or repair. This can result in electric shock, fire and injury. For 2.
repairs, call your sales agency.
Disassembly

prohibited
Never remove the front cover when power is on or open door if enclosed in a cabinet. 2.
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. This 2.
can result in electric shock or other injury.

Prohibited Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). 2.
This can result in electric shock or fire.
Do not allow water or any other fluid to come in contact with the inverter. This can result in 2.
electric shock or fire.
Turn power on only after attaching the front cover or closing door if enclosed in a cabinet. 2.
If power is turned on without the front cover attached or closing door if enclosed in a cabinet, 3.
this can result in electric shock or other injury.

o If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn 3.

power off. If the equipment is continued to operate in such a state, the result may be fire. Call

Mandatory your local sales agency for repairs.
Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material.
The leakage current caused by the contamination may result in fire.

& Caution Reference

Do not touch any radiating fins or radiating resistors. 3.

S

Prohibited
contact

They can become very hot, and you may get burned if you touch them.
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H Transportation & installation

@ Danger Reference

» Do not install or operate the inverter if it is damaged or any component is missing. This can 2.
result in electric shock or fire. Please consult your local sales agency for repairs.

» Do not place any inflammable objects nearby. If a flame is emitted due to malfunction, it may 144

Prohibited | 'esultin afire. . . . .

* Do not install in any location where the inverter could come into contact with water or other 2.
fluids. This can result in electric shock or fire.

* Must be used in the environmental conditions prescribed in the instruction manual. Use 1.4.4
under any other conditions may result in malfunction.

* Must be installed in non-inflammables such as metals. 1.4.4
The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.

» Do not operate with the front panel cover removed. Doing so could result in electric shock. 144

» An emergency stop device must be installed that fits with system specifications (e.g. shut off 10.

Mandatory input power then engage mechanical brake). 14.4
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. 1.4.4
& Ca ution Reference

* When operating, 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.

* Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or 2.
larger should be carried by 2 people more, or it could fall and cause an injury.

» Handle large capacity models using a crane.

Lifting heavy inverters can cause injury to persons.
Taking care of safety for users, handle carefully in order not to damage the inverter.
Carefully lift up the inverter, hanging wires on the hanging bolts or holes on the top or
bottom of the inverter.
5"
Al
'tl_\_—‘
—i
Mandatory | ;FI;
L 1

Note 1: Always keep the two sling ropes in balance when lifting the inverter, and take care that

unexpected force does not apply to the inverter during lifting.

Note 2: Always protect the inverter with a cover when transporting it.

Note 3: Do not put your hand in the wiring port or do not hold it when transporting the inverter.

» The main unit must be installed on a base that can bear the unit's weight. 14.4
If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting o
in injury.

« Install a mechanical brake whenever the motor requires a brake (device which retains the 14.4
motor shaft). o
Failure to do so could lead to injury to persons because the inverter itself has no function of
mechanically retaining the brake shaft.
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Prohibited

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

E6581386
I B Wiring
<> Danger Reference
» Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 2.2
That will destroy the inverter and may result in fire.
» Do not connect resistors to the DC terminals (between PA/+ and PC/-, or between PO and 2.2
@ PCI). 5.19
That may cause a fire.
Prohibited Connect resistors as directed by the instructions for “Installing separate braking resistors.”
» Within 15 minutes after turning off input power, do not touch wires of devices (MCCB) 22
connected to the input side of the inverter.
That could result in electric shock.
+ Electrical construction work must be done by a qualified expert. 2.
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. 2.
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
» Wiring must be done after installation. 2.
If wiring is done prior to installation that may result in injury or electric shock.
* The following steps must be performed before wiring. 2.
(1) Turn off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
Mandatory (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 (between 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
If the screws are not tightened to the specified torque, it may lead to fire.
» Check to make sure that the input power voltage is +10%, -15% of the rated power voltage 14.4
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. 2.
If the ground is not securely connected, it could lead to electric shock or fire when a 2.2
malfunction or current leak occurs. 10.
Be Grounded
& Cautlon Reference
» Do not attach equipment (such as noise filters or surge absorbers) that have built-in 21

& Caution &

removed

Charged capacitors can present a shock hazard even after source power is

Drives with EMC filters will retain a charge on the input terminals for up to 15 min. after the power has been removed.
To avoid electrical shock, don’t touch the connector terminals and uninsulated source cables at either the main
circuit disconnect or the drive until the capacitive charge has dissipated.
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B Operations
@ Da 1] g er Reference
» Do not touch inverter terminals when electrical power is applied 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 thands are wet and do not try to clean the inverter with a damp 3.
cloth.
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
il motor unexpectedly restarts.
Prohibited |« The inverter is tuned automatically (auto-tuning F 4 5 =2, 3) when the inverter is started 6.19
for the first time after setup.
During auto-tuning, which takes several seconds, the motor is energized, although it is
standing still. Noise may be produced by the motor during auto-tuning, which, however,
does not indicate that something is wrong with the inverter or the motor.
+ Do not set the stall prevention level (F & ! ) extremely low. 6.26.1
If the stall prevention level parameter (F 5 i /) is set at or below the no-load current of the
motor, the stall preventive function will always be active and increase the frequency when it
judges that regenerative braking is taking place.
Do not set the stall prevention level parameter (- 5 ) below 30% under normal use
conditions.
» Do not turn on the power before attaching the front cover. 3.
When storing inside the cabinet and using with the front cover removed, always close the 10.
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. 3.
Mandatory If the inverter is reset before turning off the operating signal, the motor may restart suddenly
causing injury.
» Provide cranes and hoists with sufficient circuit protection such as mechanical braking. 6.19
Without sufficient circuit protection, the resulting insufficient motor torque during tuning
could create a risk of machine stalling/falling.
& Ca utl on Reference
» Observe all permissible operating ranges of motors and mechanical equipment. (Refer to 3.
the motor's instruction manual)
Not observing these ranges may result in injury.
Mandatory
When sequence for restart after a momentary failure is selected
& Ca utl on Reference
+ Stand clear of motors and mechanical equipment. 5.18.1
If the motor stops due to a momentary power failure, the equipment will start suddenly when
power is restored.
This could result in unexpected injury.
Mand + Attach cautions about sudden restart after a momentary power failure on inverters, motors
andatory and equipment for prevention of accidents in advance.
When retry function is selected
& Ca ut| on Reference
+ Stand clear of motors and equipment. 6.15.1

Mandatory

If the motor and equipment stop when the alarm is given, selection of the retry function will
restart them suddenly after the specified time has elapsed and alarm condition has
disappeared. This could result in unexpected injury.

+ To prevent accidents, stick caution notices that the inverter has a retry function to the
inverter, the motor and the machine.
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I Maintenance and inspection

{> Danger

Reference

Prohibited

» Never replace any part by yourself.

This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local
sales agency.

14.2

o

Mandatory

* The equipment must be inspected every day.

If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered which could lead to accidents.

» Before inspection, perform the following steps.

(1) Turn off all input power to the inverter.

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

(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 (between PA/+ and PC/-) is 45V or less.

If inspection is performed without performing these steps first, it could lead to electric shock.

14.

14.
14.2

Disposal

& Caution

Reference

Mandatory

+ If you throw away the inverter, have it done by a specialist in industry waste disposal*.

If you throw away the inverter by yourself, this can result in explosion of capacitor or
produce noxious gases, resulting in injury.

(*) Persons who specialize in the processing of waste and known as “industrial waste product

collectors and transporters” or “industrial waste disposal persons.” If the collection, transport
and disposal of industrial waste is done by someone who is not licensed for that job, it is a
punishable violation of the law. (Laws in regard to cleaning and processing of waste
materials)

16.

Attach caution labels

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

equipment.

If the inverter has been programmed for auto-restart function after momentary power failure or retry function, place

caution labels in a place where they can be easily seen and read.

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

(Example of caution label)

easily seen and read.
(Example of caution label)

If the retry function has been selected, place
caution labels in a location where they can be

ﬁ}, Caution ﬁ}, Caution

(Functions programmed for restart)

(Functions programmed for retry)

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

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after an alarm will restart
suddenly after the specified time has elapsed
and alarm condition has disappeared.
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Il. Introduction

Thank you for your purchase of the Toshiba “TOSVERT VF-PS1” industrial inverter.
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1. Read firs

1.1 Check the product

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

ﬁ"t_, Caution

Use an inverter that conforms to the specifications of the power supply and three-phase induction
motor being used. If the inverter being used does not conform to those specifications, not only will the
Mandatory | three-phase induction motor not rotate correctly, but it may cause serious accidents through
overheating and fire.

| Type indication | | Inverter main unit Name plate

TOEHIBA
3PH-200/240V THAMRRTCH YEHFEN
VF-PS1 37kW/SHP T P B

1 a1 1D
pT | Gy
e
I E T, T
I . 1] ol

Series name
Power supply
Motor capacity

/
Carton box Warning label

Type indication

Bl Mo B 0RO 0T DR
bl o siais
Mo Fyineieen D Chaes 0

1| ES
e [CE @

] ) e 3
) SO T D
— \ Type indication | Warning label | e T —
label
E & .
|Instruction manual| Inverter Type
* DANGER Applicable motor
This manual B Invert rated output capacity
Power supply

Related input current
Related output current
Serial No.

1.2 Contents of the product code

Explanation of the type and form written on the label.
Type Form Special specification code

VFPS1-/2/03 7/P/LY|-|W|N|-]Al2|2

T J LT

Model name Voltage class | [ Applicable motor capacity || Operation panel | | Additional functions I | | Additional functions II Special
TOSVERT 2 200V~240V | [004:0.4kW | 450:45kW || P- Provided [ Builtin EMC filter | V- Others specification code
VF-PS1 series 4: 380V~480V | [007:0.75kW | 550:55kwW basi ’;_l ¢ (non-standard) AOO: Special

015:1.5kW 750:75kW M: BE:.ISi;?-iI': k?arsic filter specification code

022:2.2kW 900:90kW C: Built-in EMC filter (O0is a number)

037:3.7kW 110K: 110kW

055:5.5kW 132K:132kW

075:7.5kW 160K:160kW

110:11kW 220K:220kW| Default interface

150:15kW 250K:250kW| logic (*1)

185:18.5kW | 280K:280kW i

220:22kW 315K:315kW WN: Negative

300:30kW 400K:400kW| WP: Positive

370:37kW 500K:500kW|

630K:630kW|

*1): This code represents the factory default logic setting. You can switch from one input/output logic to the other using
slide switch SW1. = For more details, refer to Section 2.3.2.
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1.3 Structure of the main body

1.3.1 Names and functions
1) Outside view

Control circuit h

terminal cover

Operation panel

Be sure to close the

1 cover before starting the
operation to prevent

persons from touching

the terminal in error.

- _/

N

Con o . . R
Main circuit terminal )
cover

Be sure to attach the
cover before starting the
operation to prevent

Inverter type and
production No. are on the
back side of the control

persons from touching L — [ circuit terminal cover.
the terminal in error.
\. J L] W W]
[Front panel]
I Protective cover on the top [Note] ]
[ Wiring port ] | = 1

\ JO000It
pe— BT

Ventilation slit

Name plate
/ 000000080
[ Cooling fan I [ |
LH

[Bottom view] [Side view]

Note: Remove this cover when installing the inverter side by side with other inverters where the ambient temperature will rise
above 40°C. = For more details, refer to Section 1.4.4.
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H Operation panel
e s N
RUN lamp W{ EASY key [Note 1] M EASY key lamp 1 Up key % lamp
Lights when an ON Press this key to control || Lights when the EASY Lights when the unit

command is issued but n
frequency signal is sent
out. It blinks when

L operation is started.

[0}

-

PRG lamp

S

Lights when the
inverter is in parameter

setting mode.
.

J

Ve

MON lamp

~N

Lights when the inverter

is in monitor mode.

Blinks when the inverter

is placed in trip record
display mode.

&

RUN key lamp

Lights when the RUN
key is enabled.

RUN key

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

(.

the function assigned
with a parameter.

key is enabled.

is %.

\

N

\

Hz lamp

\
!

Lights when the unit is
Hz.

STOP key

Pressing this key while the
RUN key lamp is lit
causes the motor to make
a deceleration stop. Press
the key twice to reset the
inverter after a trip.

- J

J

MODE key

A

AN

L of a failure, and so on.

Displays the operation
frequency, a
parameter, the cause

ENTER key

( N
Up/Down key lamp

lit. [Note 2
L [ ]

With these keys, you
can set the operation
frequency while the

Up/Down key lamp is

[Serial RS485 connector/cover]

2-wire RS485 connector. This

Down key

connector is used to connect an
optional device, such as an
extended control panel.

Note 1: = For details EASY Key functions, refer to Section 5.22.

T

Note 2: When parameter ~ 7 3 [] is set to

2) Main circuit terminal

VFPS1-2004PL~2015PL
VFPS1-4007PL~4022PL

Shorting-bar

Grounding capacitor
switching switch

{, the operation frequency cannot be set even if this lamp is lit.

o]

EEE\W s

“LET1 TR T

L Grounding terminN

(M5 screw)
Screw hole for EMC plate
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VFPS1-2022PL, 2037PL
VFPS1-4037 PL

Shorting-bar

1 ~— M4 screw
Grounding capacitor 1
switching switch — E

(M5 screw)

Screw hole for EMC plate

VFPS1-2055PL
VFPS1-4055PL, 4075PL

Shorting-bar

Grounding capacitor __~] M5 screw
Bl B3 TAN\ P Fids PE

switching switch

Grounding terminal
(M5 screw)

Screw hole for EMC plate

VFPS1-2075PL
VFPS1-4110PL

iy | giefs A E ] iy

=
|J-|."|I|".r|.'l ra-i."lll“a-i.l

Grounding capacitor
switching switch

Groundlng terminal
(M5 screw)
Screw hole for EMC plate
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VFPS1-2110PM, 2150PM
VFPS1-4150PL, 4185PL

Grounding capacitor
switching switch

VFPS1-2185PM, 2220PM
VFPS1-4220PL

Grounding capacitor switching switch

Grounding capacitor switching switch | 8
(400V model) _\I\

|
f--1= g

1 A== ’

Grounding termiW

(M5 screw)
Screw hole for EMC plate

M8 screw Shorting-bar

ST TAD [ 1| WwTa

o) | (@)

O O
Vi

L P

g

on

Use crimped ring L
lugs of appropriate

size on input and

output cables. Attach

to the top side of the

terminal block only.

Do not place wires

in the hole of the

terminal block.

.

VFPS1-4300PL, 4370PL

Grounding capacitor switching switch —>!_'!

i i
|:_i"|—|__
1P
Use crimped ring | ?'
lugs of appropriate al A

size on input and
output cables. Attach
to the top side of the
terminal block only.
Do not place wires
in the hole of the
terminal block.

\

Grounding terminal
(M8 screw)

Grounding terminal
(M5 screw)

M8 screw

Screw hole for EMC ;jN

Shorting-|

bar

Grounding terminal
(M8 screw)

Screw hole for EMC plate

Grounding terminal
(M5 screw)
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VFPS1-2300PM~2450PM
VFPS1-4450PL~4750PL
M12 screw Shorting-bar

1"

Use crimped ring
lugs of appropriate
size on input and
output cables. Attach
to the top side of the
terminal block only.
Do not place wires
in the hole of the

terminal block.

Grounding terminal
(M12 screw)

Screw hole for EMC plate

Grounding terminal
(M8 screw)

VFPS1-2550P, 2750P
VFPS1-4900PC, 4110KPC

M12 screw ———

M10 screw——

Grounding capacitor
switching bar

VFPS1-2900P
VFPS1-4132KPC

Grounding capacitor
switching bar

M4 screw

M8 screw

Grounding terminal(M10 screw)
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M4 screw

VFPS1-4220KPC

M12 screw

M12 screw ——

E6581386
VFPS1-4160KPC
; Grounding
.................. | capacitor
M12 screw switching screw
M10 screw j
Fpr rrrered

d _————M10 screw

Grounding terminal(M10 screw)

Grounding
__~ capacitor
j switching screw

_———M10 screw

M4 screw '\1\ \ \ -

VFPS1-4250KPC~4315KPC

|

\

M12 screw besece e c e nsssasd

Grounding
capacitor
_I BTN switching screw

M12 screw

RO BEOTO

M4 screw

Grounding terminal(M12 screw)

\ Grounding terminal

(M12 screw)
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VFPS1-4400KPC
Grounding
capacitor M12 screw
switching screw
1
M4 screw - '.-'.'Tf-'- M12 screw
1) oL .
/ \ / \ \ Grounding terminal
(M12 screw)
VFPS1-4500KPC
Groundin LT
capacitorg E.I.'.i‘;lﬂ M12 screw
switching screw :-:‘
[ &
- =
' ALE T WA Lt ']
L M4 screw L] 10 |6 -0 "‘.I.l.r"]. L=} M12 screw
[+

VFPS1-4630KPC

\
\ Grounding terminal
(M12 screw)

Grounding x . T T T -- T T - .?
capacitor B =0 v (5
switching screw — M12 screw
L ] & i i [ ]
- i x [l

M4 screw

M12 screw

Grounding terminal
(M12 screw)
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3) Control circuit terminal block
The control circuit terminal block is common to all equipment.

e O
S

Seron mn PP e A TP L
PRI | sommnchiiey

BOURCE | S [FLAFLE] FLC

Serial 4-wire RS485
PWR-P24/PLC Shorting bar connector

| Control circuit terminal block screw size: M3

= For details on all terminal functions, refer to Section 2.3.2.

1.3.2 Detaching the cover

B Main circuit terminal cover
To wire the main circuit terminal for models 200V-15kW or smaller and 400V-18.5kW or smaller, remove the main
circuit terminal cover in line with the steps given below.
(A) (B

Main circuit terminal

Open the main circuit terminal cover. Remove the main circuit terminal cover.

* To open the cover, lift it with your finger * Turn the screw securing the cover
placed at the part [> on the right side of the counterclockwise by 90° to release the
cover. lock (do not turn the screw by more than

90°. Or the screw might be broken.), and

then hold the cover by both ends and pull
the cover up, slightly bending it inward.

A-9
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For 200V/0.4kW to 200V/15kW models and 400V/0.75kW to 400V/18.5kW models, cut off the tabs (part A in the figure
below) on the main circuit terminal cover if necessary for connecting the cables from the power supply.

200V-0.4kW~3.7kW 200V-5.5kW~15kW
400V-0.75kW~3.7kW 400V-5.5kW~18.5kW

M Front cover
To wire the main circuit terminal for models 200V-18.5kW or more and 400V-22kW or more, remove the front cover.

Remove the screw — 3

Main circuit terminal

H Control circuit terminal cover
To wire the control circuit terminal, open the control circuit terminal cover in line with the steps given below.
(A) (B)

Control circuit terminal

Open the control circuit terminal cover. Remove the terminal, if necessary.

* To open the cover, lift it with your finger * To do so, open the main circuit terminal
placed at the > part on the right side of the cover, loosen the screws that fix the
cover. terminal, using a (-) screwdriver or torx

(T20H) screwdriver, placed your finger on

part % and pull out the terminal.

A-10
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W Charge lamp
This lamp is lit when a high voltage remains in the inverter. When removing the main circuit terminal cover or opening the

front cover, be sure to check that this lamp is off and follow the instructions about wiring on page 4.
The mounting position of the charge lamp varies from model to model.

VFPS1-2004PL~2150PM
VFPS1-4007PL~4185PL

This lamp is placed behind the main circuit
terminal cover.

Charge lamp

VFPS1-2185PM~2450PM VFPS1-2550P~2900P
VFPS1-4220PL~4750PL VFPS1-4900PC~4630KPC
Charge lamp \Ej

| 7

Charge lamp

Irlmi et
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1.3.3 Grounding capacitor switching method
The inverter is grounded through a capacitor. The leakage current from the inverter can be reduced using the selector
switch, switching bar or switching screw (depending on the model) on the main circuit terminal board. This switching
device is used to detach the capacitor from the grounding circuit or to reduce its capacitance.
Some models have capacitors that can be detached completely, while others have capacitors whose capacitances can
be reduced.
Note 1: Please note that, without the capacitor, the inverter does not comply with the EMC directive.
Note 2: When attaching or detaching the capacitor, be sure to turn off power.

W 200V/45kW - 400V/75kW models and smaller: Grounding capacitor switching switch

1 @ Danger

If you are using an inverter with a capacity of 400V-3.7/4.0kW or less or with a capacity
between 400V-5.5kW and 400V-18.5kW, if the cables connecting the inverter to the motor is
100 m or more in length, and if the grounding capacitor is detached from the inverter, be
Prohibited | sure to set the carrier frequency (£ F) at 4kHz or less. If the carrier frequency is set above
4kHz, internal parts of the inverter may overheat and become damaged.

; Ty
Note: If you are using a 400V-3.7/4.0kW model or less or a model
with a capacity between 400V-5.5kW and 400V-18.5kW with it
connected to a motor through cables 100m or more in length,
you should set the carrier frequency (£ ) at 4kHz or less when
pulling up the switch. Be sure to read the above precaution.

i
i

200V 0.4kW~7.5kW, 18.5kW, 22kW
400V 0.75kW~18.5kW

— =N =

*q g
Ll '

@D &P -

1: There are two places according to the . i:."llr Pull up this part to detach the capacitor

-'.-.;w].-ﬂ-lrj-.:-

To connect and ground the capacitor,
push in the button.
(Factory default position)

model. to prevent it from being grounded.
= For details, refer to Section 1.3.1. |

*2: For 400V-3.7/4.0kW model and smaller, the switch is fixed
with a label saying “CF/SFr = 4kHz.” If such a label is affixed
to your inverter, you should set the carrier frequency (£ F) at
4kHz or less according to the instructions when switching.

200V 11kW, 15kW, 30kW~45kW
400V 22kW~75kW

Large| Small : To change the capacitance from Small

I — to Large, push in the button.
— i — (Factory default position)

To change the capacitance from Large
to Small, pull up the button.

S, A
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B 200V/55kW models and larger 400V/90kW~132kW models: Grounding capacitor switching bar
' Ty

To change the capacitance from
Small to Large, secure the upper
end of the grounding capacitor
switching bar to the inverter
chassis, with a screw.

To change the capacitance from
Large to Small, remove the screw
that fixes the upper end of the
grounding capacitor switching bar
and turn the switching bar, as
shown in the figure on the left.
(Factory default position)

do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

@ In case of one phase grounding system (A three-phase supply power is connected in delta),

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.

M 400V/160kW models and larger: Grounding capacitor switching screw
«160kW, 220kW

2 ™y

LargeJ_

e

Small—r =
;_:]i

To change the capacitance from
Small to Large, fix to part A shown
in the figure on the left with the
grounding capacitor switching
screw.

To change the capacitance from
Large to Small, fix to part B shown
in the figure on the left with the
grounding capacitor switching
SCrew.

(Factory default position)

@ Danger

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.

A-13
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«250kW~315kW »

-

= i Large Small

a s _| |
T

™

To change the capacitance from
Small to Large, fix to part A shown
in the figure on the left with the
grounding capacitor switching
SCrew.

Large Small

ook "Ll

To change the capacitance from
Large to Small, fix to part B shown
in the figure on the left with the
grounding capacitor switching
screw.

(Factory default position)

A

@ Danger

do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

® In case of one phase grounding system (A three-phase supply power is connected in delta),

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC

directive.

«400kW~630kW »

l..l"

oy |

~

To change the capacitance from
Small to Large, fix to part A shown
in the figure on the left with the
grounding capacitor switching
Screw.

Large Small

_“:l;il__

*1: For 500kW and 630kW models, there

To change the capacitance from
Large to Small, fix to part B shown
in the figure on the left with the
grounding capacitor switching
Sscrew.

(Factory default position)

are two places.
= Refer to Section 1.3.1.

@ Danger

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC

directive.
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1.3.4 Installing the DC reactor

H How to install (Example: VFPS1-4220KPC)

M ()

Reactor case

Reactor unit

Front cover

Remove the front cover. Mount the reactor case on an inner wall of
the cabinet and secure the reactor unit to

the case with screws.

®) (4)

Front panel

Connect the reactor unit to the PO Secure the cover, front panel and top panel

and PA/+ terminals on the main- to the reactor case with screws.

circuit terminal board. Then

connect the supplied earth wire.

= See the figures on the next
page.

Fix the front cover after connecting.

A-15
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B Example of wiring of each model

«VFPS1-2550P~2900P, 4900PC~4160KPC» «VFPS1-4220KPC~4315KPC»

¥— Earth wire

PO PA/+  Earth wire

«VFPS1-4500KPC, 4630KPC»

Earth wire . . Earth wire

1.4 Notes on the application

1.4.1 Motors

Keep the following in mind when using the VF-PS1 to drive a motor.

,i",, Caution

Use an inverter that conforms to the specifications of power supply and three-phase induction motor
being used. If the inverter being used does not conform to those specifications, not only will the
three-phase induction motor not rotate correctly, but it may cause serious accidents through
Mandatory | overheating and fire.

Comparisons with commercial power operation
The VF-PS1 Inverter employs the sinusoidal PWM system to supply the motor. This is why compared to operation
with a commercial power there will be a slight increase in motor temperature, noise and vibration. The main supply
voltage and current will also be distorted due to harmonic distortion while increase the line current.

Adjusting the overload protection level
The VF-PS1 Inverter protects against overloads with its electronic thermal overload detection circuits. The electronic
thermal's reference current of the inverter must be adjusted in line with the rated current of the motor being used in
combination.

High-speed operation at and above 50Hz/60Hz (rated frequency)
Operating at frequencies greater than 50Hz/60Hz will increase noise and vibration. There is also a possibility that
such operation will exceed the motor's mechanical strength under these conditions and the bearing limits. You
should verify with the motor's manufacturer operating.

A-16
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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 to find out about operable speed range.

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 rated load, or when the load's moment of inertia is extremely small. If that happens reduce the carrier
frequency.

Occurrence of instability
Unstable phenomena may occur under 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. (When performing vector control, set the

carrier frequency at 2kHz or more. If the carrier frequency is set below 2kHz, it will be automatically corrected to
2kHz by the inverter.)

» Combined with couplings between load devices and motors with high backlash

In this case, set the S-pattern acceleration/deceleration function and adjust the response time inertial moment
setting during vector control or switch to V/f control (F £ =1).

» Combined with loads that have sharp fluctuations in rotation such as piston movements

In this case, adjust the response time inertial moment setting during vector control or switch to V/f control (F & ={).

Braking a motor when power supply is lost
A motor with its power cut off goes into freewheel, 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.

Loads that generate negative torque
When combined with loads that generate negative torque the protection for overvoltage and overcurrent on the
inverter will go into operation and may cause a trip. For this kind of situation, you must install a dynamic braking
resistor, etc. that complies with the load conditions.

Motor with brake
If a brake motor is used with the braking circuit connected to the output terminals of the inverter, the brake cannot be
released because of a voltage drop at startup. Therefore, when using the inverter along with a brake motor, connect
the braking circuit to the power supply side of the inverter, as shown in the figure below. In most cases, the use of a
brake motor causes an increase in noise at low-speed.

(Non-exciting brake)

Mc2 (Non-exciting brake)

MC1 MC1
< -
Three- FB Trr:;esz-
phase gower
power supply
supply
R
LOW
es @
Circuit configuration 1 Circuit configuration 2
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In circuit configuration 1, the brake is turned on and off through MC2 and MC3. If the circuit is configured in some
other way, the overcurrent trip may be activated because of the locked rotor current when the brake goes into
operation.

Circuit configuration 2 uses low-speed signal OUT1 to turn on and off the brake. Turning the brake on and off with a
low-speed detection (OUT1 function) may be better in such applications as elevators. Please confer with your
supplier before designing the system.

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 this can cause deterioration of their
insulation, depending on the wire length, wire routing and types of wires used. Here are some examples of
1 measures against surge voltages.
(1) Lower the inverter’s carrier frequency.
(2) Setthe parameter = 3 {5 (Carrier frequency control mode selection) to & or 7.
(3) Use motors with a high dielectric strength.
(4) Insert an 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 stall prevention level, overcurrent level and the motor
electronic thermal protection must be readjusted. If adjustment is necessary, refer to Section 5.14, and make
adjustments as directed.

Inverter capacity
Do not operate a large capacity motor with a small capacity (kVA) inverter even with light loads. Current ripple will
raise the output peak current making it easier to set off the overcurrent trip.

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.

Inverter

Remove the power factor
correction capacitor and surge
absorber

Power factor correction

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

(Circuit interrupting fuse)

MCCB1 MCCB2
—< —>< INV1
MCCB3

INV2

Breaking of selected inverter
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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 waveforms, such as systems with thyristers or large-capacity inverters, install an input
reactor to improve the input power factor, to reduce higher harmonics, or to suppress external surges.

H Disposal

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

1.4.3 What to do about the leak current

,,ﬁ,i"-_,, Caution

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 leakage current.

(1) Effects of leakage current across ground
Leakage current may flow not just through the inverter system but also through ground wires to other systems.
Leakage current will cause earth leakage current 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
values during current detection with the CRT.

ELCB
| Power supply ? inverter M
----- % TN .].. : "'"“\‘.
- s N X
<ol il L i
‘T
] s
' 1
ELCB } H :
/__—_ inverter «--- «--- YAV
1]
< 1 :
i H 5
= s = =
Leakage current path across ground N e eemm—————— ’,
Remedies:
4 N

1.  Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter [ .
2. If there is no radio-frequency interference or similar problem, detach the built-in noise filter capacitor.
= Refer to Section 1.3.3. (For inverters of certain capacities, the PWM carrier frequency (£ F ) must be set at
4 kHz or below.)
3. Use high frequency remedial products for earth leakage breakers.
If you use equipment like this, there is no need to reduce the PWM carrier frequency.
4. If the sensors and CRT are affected, it can be remedied by reducing the PWM carrier frequency described in
1 above, but if this cannot be remedied because of the increase in the motor's electric magnetic noise, please
\_ consult with your supplier. )

*

Cautions for applying models with a built-in noise filter.

For the models with a built-in noise filter, the leakage current value at power supply of A (delta) connecting wire
(single-phase earth) can be larger than normal inverter, so be careful.

<Standard leakage current value (single-phase earth)>

VFPS1-2004PL~2150PM: Approx. 15mA

VFPS1-2185PM~2450PM: Approx. TmA

A-19

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA

E6581386

(2) Affects of leakage current across supply lines

Thermlgll relay
— or %, L %1
Power supply inverter {“v"] :—: I ! M

1 ’

§ n <+ T <-
Leakage current path across wires
(1) Thermal relays
1 The high frequency component of current leaking into electrostatic capacity between inverter output wires will

increase the effective current values and make externally connected thermal relays operate improperly. If the

motor cables are more than 50m long, external thermal relay may operate improperly with models having motors
of low rated current, especially the 400V class low capacity (3.7kW or less) models, because the leakage current
will be high in proportion to the motor rating.

Remedies:
4 N\
1. Use the electronic thermal overload built into the inverter.
The setting of the electronic thermal overload is done using parameter ! /7 or & H .
2. Reduce the inverter's PWM carrier frequency. However, that will increase the motor's acoustic noise.
The setting of PWM carrier frequency is done with the parameter [ F.
3. This can be improved by installing 0.1u~0.5uF-1000Vdc film capacitor to the input/output terminals of each
phase in the thermal overload relay.
—] —
uri )1 1
.__.l l_
Vin2 r—] M
. —i
WIT3 j—l
Thermal overload relays
. J

(2) CT and ammeter

If a CT and ammeter are connected externally to measure inverter output current, the leakage current's high
frequency component may destroy the ammeter or CT. If the motor cables are more than 50m 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, especially the 400V class low capacity (3.7kW
or less) models, because the leakage current will increase in proportion to the motor's rated current.

Remedies:

1. Use a meter output terminal in the inverter control circuit.

The output current can be output on the meter output terminal (AM, FM). If the meter is connected, use an
ammeter of TmAdc full scale or a voltmeter of 7.5Vdc-1mA full scale.
Inverter output terminal (FM) can be changed to 0-20mAdc (4-20mAdc) with F 5 & .
2. Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values.
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1.4.4 Installation

H Installation environment
The VF-PS1 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-PS1 Inverter.
If an accident occurs in which flames are emitted, this could lead to fire.

]

Prohibit

[0
o

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

Mandatory

,,f?'_,, Caution

* Do not install the VF-PS1 Inverter in any location subject to large amounts of vibration.
This could cause the unit to fall, resulting in bodily injury.

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

/\ * Do not install in any location of high temperature, high
humidity, moisture condensation and freezing.
% » Avoid locations where there is exposure to water and/or
where there may be large amounts of dust and metallic o
=

)
=
o
2.
=2
=
®
a

Mandatory

kN

fragments.
* Do not install the inverter where there are gases that
corrode metal or solvents that adversely affect plastic.

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

200V class 0.4~45kW, 400V class 0.75~75kW: When installing the inverter where the ambient temperature will rise
above 40°C, remove the protective cover from the top cover. When
installing the inverter where the ambient temperature will rise above
50°C, remove the protective cover from the top of it and operate it at
a current lower than the rated one.

200V class 55~90kW, 400V class 90~630kW: When installing the inverter where the ambient temperature will rise
above 45°C, operate it at a current lower than the rated one.

\ 5cm 5cm
X e b
}% Point of measurement of the
' ambient temperature
=10
///////// .
o
i‘ i g Point of measurement of the

ambient temperature

Note: The inverter is a heat-emitting body. Make sure to provide proper space and ventilation when installing in cabinet.
When installing inside a cabinet, we recommend the removal of the protective cover.
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* Do not install in any location that is subject to large amounts of vibration.

Note: If the VF-PS1 Inverter is installed in a location that
is subject to vibration, anti-vibration measures are
required.

Please consult with your supplier about these
measures.

« If the VF-PS1 Inverter is installed near any of the equipment listed below, provide measures to insure against errors
in operation.

I -

o TN~

SA - ~s
[\ [SY ’

s = o

,Af’; /\4;—7 Solenoids: Attach surge suppressor on coil.
o Brakes: Attach surge suppressor on coil.
{ { { . Magnetic contactors: Attach surge suppressor on coil.
) Fluorescent lamps: Attach surge suppressor on coil.
Resistor

Resistors: Place far away from VF-PS1 Inverter.

« Do not touch the heat sink, because it becomes hot during operation.

B How to install

@ Danger

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

Prohibited

» Must be installed in non-inflammables such as metals.

The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.
» 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.

/I\ Caution

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

Mandatory

A-22
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Install the inverter in a well-ventilated indoor place and mount it on a flat metal plate in portrait orientation.

If you are installing more than one inverter, the separation between inverters should be at least 5cm, and they should be
arranged in horizontal rows.

If the inverters are horizontally arranged with no space between them (side-by-side installation), remove of the
protective cover on top of the inverter. If the inverters are installed where the ambient temperature is above 45 or 50°C,
which depends on their capacities, the current needs to be lowered.

«Standard installation *Side-by-side installation

[ [] ]
H3 cm or more
H1 cm or more *q

' f
5cm or more =+ 5cm or more

'H2 cm or more H3 cm or more P

T . ]
*1 200V 0.4kW~15kW, 400V 0.75kW~18.5kW
*2 200V 18.5kW~45kW, 400V 22kW~75kW

H1(cm) H2(cm) H3(cm)
200V 90kW or smaller
400V 132kW or smaller 10 10 10
400V 160, 220kW 15 15 25
400V 250~315kW 20 15 25
400V 400, 500kW 30 25 25
400V 630kwW 40 25 25

The space shown in the diagram is the minimum allowable clearance. Make the space on top and bottom as large as
possible to allow for air passage. For models designed for 200V-90kW and 400V-132kW motors or larger, leave a
space of 30cm or more above and below the inverter.

Note: Do not install in any location where there is high humidity or high temperatures and where there are large
amounts of dust and metallic fragments. If you are going to install the equipment in any area that presents a
potential problem, please consult with your supplier before doing so.

M Current reduction curve
Depending on the way in which the inverter is installed, the ambient temperature and the carrier frequency setting,
you may need to reduce the inverter’s continuous output current.
Reduction rates vary depending on the capacity of the inverter. The capacities shown in these diagrams are
capacities with the highest reduction rates. Refer to section 12, you can find 100 % value of output current there.
The VFPS1 has the function of adjusting the inverter’s overload resistance automatically according to the ambient
temperature, as shown in the figure below. This function enhances the inverter’s overload resistance when the
ambient temperature is low. To use this function, set the parameter = 5 3 { to /.
If #5 3 ! issetto { (default setting), protection will be provided by reducing the output current (approximate linear
reduction) in 12, “Specifications,” by adjusting the PWM carrier frequency or at the occurrence of the event shown in

the diagram below, which occurs first.

200V 0.4~15kW
400V 0.75~18.5kW

(See lines shown in - - - for 2.2kW) +Standard installation without top cover or side-
«Standard installation with top cover by-side installation without top cover

9 100% I v ) £100% - I )
3 Ambient 3 Y Ambient
=l 90% o | < temperature = 0% f———vg— temperature
[} Sag - [} =
2 80% - 8 2 80% p— —
5 o o | Jaoccer @7 =y } 50°C

70% 1 Tan 70% 1 2 b
g | }50°C g .
S 60% 1 f = S 60% ' f A .
5 | “e.., }60°C 5 e 60°C
S 50% f——rt— - - § 50% —t+—t+——t+——==
@ ®
2 2

4kHz ~ 8kHz  12kHz  16kHz 4kHz ~ 8kHz  12kHz  16kHz
Carrier frequency (£ F) Carrier frequency (£ F)

*1: Itis current reductions curve, when setting a parameter £ 5 3 { as 1.
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200V  18.5~45kW (See lines shown in - - - for 22kW)
400V 22~75kW Ambient temperature
40°C *1

100% v

90%

80% T :...‘:h‘-

70%

50°C

60%
60°C
50%

U819 INdINO snonuUOYD

1 2.5kHz 4kHz 8kHz 12kHz  16kHz
Carrier frequency (£ F)

200V 55kW or more

100% -Lqu"'-!‘-..___‘_ Ambient temperature
90% o] 40°C *1
--‘-"l. l‘-l-."
80% Ml '--..._\./ 45°C
--'l—

- e

70% = —-.._..\

v/

60%
50%
40%

50°C

60°C

Jua.LIND JNdiNo snonuiuon

25KkHz3kHz 4kHz SkHz 6kHz T7kHz 8kHz
Carrier frequency (£ F)

400V 90~132kW

100% _thd:‘\l\\l-
_\‘\w
L S

90%
80%
70% —
60%

50% -‘H"‘—/_/ 50°C
40% -‘\‘\\
60°C

25kHz3kHz 4kHz SkHz 6kHz 7kHz  8kHz
Carrier frequency (L F)

Ambient temperature
40°C ™1

45°C

LV
B

f

1ua.LND INdiNo snonuiuon

400V 160kW or more
o 100% _"‘"'--L‘h .
2 90% [ Ambient temperature
35 o *
S so% e L 40°C *1
o ‘-.‘_'
S 60% [ el
2 T "= 50°C
5 W% P :
% 40% . —60°C
3

25KHz3KHz 4kHz SkHz 6kHz TkHz 8KHz
Carrier frequency (£ F)

*1: It is current reductions curve, when setting a parameter F 5 3 { as /.
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H Calorific values of the inverter and the required ventilation

The energy loss when the inverter converts power from AC to DC and then back to AC is about 5%. 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 forced air-cooling ventilation required and the necessary heat exchange surface area when operating in
a sealed cabinet according to motor capacity are as follows.

. . Heat exchange surface area
Voltage Applicable Motor Calorific values Amoeg;&;i?gﬁeri alljrir(é?f“ng required for sealed storage
class (kW) (W) i n‘;‘ cabinet
(m’)
0.4 50 0.29 1.0
0.75 70 0.40 1.4
1.5 113 0.65 2.3
2.2 135 0.78 2.7
3.7 191 1.1 3.8
5.5 307 1.8 6.2
7.5 408 2.4 8.2
11 593 34 11.9
200V 15 692 4.0 13.9
18.5 800 4.6 16.0
22 865 5.0 17.3
30 1140 6.6 22.8
37 1340 7.7 26.8
45 1570 9.0 314
55 1720 9.9 34.4
75 2240 12.8 44.8
90 2700 15.4 54.0
0.75 57 0.33 1.2
1.5 82 0.47 1.7
2.2 112 0.64 23
3.7 136 0.78 2.8
5.5 262 1.5 5.3
7.5 328 1.9 6.6
11 448 2.6 9.0
— 15 577 3.3 11.6
18.5 682 3.9 13.7
22 720 4.2 14.4
30 980 5.6 19.6
37 1180 6.8 23.6
45 1360 7.8 27.2
4oov 55 1560 9.0 31.2
75 2330 13.4 46.6
90 2410 13.8 48.2
110 2730 15.6 54.6
132 3200 18.3 64.0
160 3980 22.7 79.6
220 5404 30.8 108.1
250 6279 35.8 125.6
280 6743 38.4 134.9
315 7749 44.2 155.0
400 9433 53.8 188.7
500 11853 67.6 237.1
630 14751 84.1 295.0

Note1: The heat loss for the optional external devices (input reactor, DC reactor, radio noise reduction filters, etc.) is
not included in the calorific values in the table. With the exception of inverters indented for motors with
capacities of 400kW and more, in which case the calorific value of the DC reactor is included.

Note2: Each calorific value in the table refers to the quantity of heat that an inverter produces when it is operated

continuously at the factory default [ F (carrier frequency) under a load factor of 100%.
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H Panel designing taking into consideration the effects of noise

The inverter generates high frequency noise. When designing the control panel setup, consideration must be given to

that noise. Examples of measures are given below.

» Wire so that the main circuit wires and the control circuit wires are separated. Do not place them in the same conduit,
do not run them parallel, and do not bundle them.

* Provide shielding and twisted wire for control circuit wiring.

+ Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same conduit, do
not run them parallel, and do not bundle them.

* Ground the inverter ground terminals ( J:—).

* Install surge suppressor on any magnetic contactor and relay coils used around the inverter.

1 * Install noise filters if necessary.

H 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, remove the protective cover on the top surface of each inverter.
The output current may need to be reduced, depending on the ambient temperature and the carrier frequency, so see
“How to install” in this section.

» Ensure a space of at least 20cm 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

s
...
l€—— Inverter
Air deflecting plate
- A VVVVV k/
<— Inverter
A-26
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2. Connecti

2.1

ent

@ Danger

Disassembly
prohibited

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

Prohibited

* Don't stick your fingers into openings such as cable wiring hole and cooling fan covers.
This can result in electric shock or other injury.

» Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). This
can 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.

ﬁ}. Caution

O

* Do not transport the inverter with its front door detached.
The covers may come off and the unit will drop out resulting in injury.

Prohibited
* Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or larger
0 should be carried by at least two persons.
Carrying it alone could cause injury.
Mandatory

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 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800 VDC or more), and check to make sure that the
voltage to the DC main circuits (between PA/+ and PC/-) is 45 V 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.

Be Grounded

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

B-1
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Caution

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

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

Prohibited

B Preventing radio noise
To prevent electrical interference such as radio noise, separately bundle wires to the main circuit's power terminals
(R/L1, S/L2, T/L3) and wires to the motor terminals (U/T1, V/T2, W/T3).

H Control and main power supply
The control power supply and the main circuit power supply for the VF-PS1 are the same. If a malfunction or trip
causes the main circuit to be shut off, control power will also be shut off.
2 If you want to keep the control circuit alive when the main circuit shuts off due to trouble or tripping, you use an optional
control power supply backup unit (CPS002Z).

B Wiring
» Because the space between the main circuit terminals is small use sleeved pressure terminals for the connections.
(stripped wires may be connected directly for 200V/18.5kW to 200V/45kW models and 400V/22kW to 400V/75kW
models). Connect the terminals so that adjacent terminals do not touch each other.
* For ground terminal G/E use wires of the size that is equivalent to or larger than those given in table below and
always ground the inverter.
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

Voltage class Applicable Motor Gro(t;r:lsg? [\xc:?e]sme Grozj:]zg)g['\\/\j/;rtee]snze
0.4~2.2 kW 14 2.5
3.7kW 12 4
5.5 kW 10 6
7.5 kW 10 10
11, 15 kW 10 16

200V 18.5, 22 kW 8 16
30 kW 6 25
37, 45 kW 6 35
55 kW 1/0 70
75 kKW 1/0 95
90 kW 1/0 120
0.75~3.7kW 14 2.5
5.5 kW 12 2.5
7.5 kW 12 4
11 KW 10 6
15~18.5 kW 10 10
22 kW 10 8
30 kW 10 16
37, 45 kW 8 16
55 kW 6 25

400V 75 kW 6 35
90 kW 2 70
110 kW 2 95
132 kW 1 95
160 kW 1 120
220~250 kW 2/0 150
280~315 kW 3/0 120%2
400 kW 4/0 150x2
500 kW 250MCM 150%2
600 kW 350MCM 185x2

Note1: The recommended cable size is that of the cable (e.g. 600V class, HIV cable) with continuous maximum
permissible temperature of 75°C. The ambient temperature is assumed to be 50°C or below for 200V-45kW or
less models and 400V-75kW or less models, or 45°C for 200V-55kW or more models and 400V-90kW or

more models. (The interconnect cable length is assumed to be 30m or less.)

B-2
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* Refer to the table in Section 10.1 for wire sizes.
« The length of the main circuit wire in Section 10.1 should be no longer than 30m. If the wire is longer than 30m, the

wire size (diameter) must be increased.
* Tighten the screws on the terminal board to specified torque.

Recommended tightening torque for screws on
the terminal board
N-m Ib-ins

M3 0.6 5.3

M4 1.4 124

M5 3.0 26.6

M6 5.4 47.8

M8 12.0 106

M10 24.0 212

M12 41.0 360

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 connect a regenerative braking resistor to any DC terminal (between PA/+ and PC/-, or

between PO and PC/-).
If a braking resistor is connected by mistake, it may overheat extremely and cause a fire.

o Connect resistors as directed in the instructions for Section 5.19.
Prohibited | « within 15 minutes after turning off input power, do not touch wires of devices (MCCB) connected to

the input side of the inverter.
That could result in electric shock.

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

current leak occurs.

T Be Grounded

B-3
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[Standard connection diagram — sink logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

Mgin circil posesr oL
200N i e
01 8-4500 Thiee-phass 200-1e.5000HE | |
0.8~ PRai Thide-phiss il

P i o .

PO |Pas PB PO

= Lbrirs
R ¥ LT A

I bl wan [vm2l
Le_s o]

\\\§

== o —
2 C o
F g Foremed run igral
FES: 1 Hinsd
- B gt Prosas] npsed |
_gl:-:" B2 e Pros spuad 3
EPFFEFEPFENEEEEEEEEEEEEER ] 53:: mm:‘
G it Common
PR AL )

-l
T | i % FCLCes . * PR
e - [ rarereeen -
Eﬂ- Wolage sigrul G100
/| e o] --||||'1I o cumrend sigaatd (He20md,
= = =

Farearier B wilbTairbid [ sismad pezdsniasTdtier
(o wiliager wgnal Deeiwagn ARGE and C0AT-100)

*1: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).
Remove this shorting bar when installing a DC reactor (DCL).

*2: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

*3: The noise filter is built in for models 200V-45kW or smaller and all of 400V.

*4: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 220kW or smaller.

*5: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*6: If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your supplier customer support center, because an inrush current limiting circuit is required in such a case.

*7: = Refer to Section 2.3.2 for chip switch functions.

*8: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*9: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time with
the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter F 5 45 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

*10: For PWR connection conforming to safety standards, refer to Section 9.3.

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA E6581386

[Standard connection diagram - sink logic]

*1

*2:
*3:

*4:
*5:

*6:

*7
*8
*9

The figure below shows an example of typical wiring in the main circuit 200V 55- 90kW/400V 90-400kW inverter.
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: Be sure to connect the DC reactor.

To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

The noise filter is built in for models all of 400V.

For models 200V-90kW and 400V-132kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

Every 200V model of any capacity and every 400V model with a capacity of 220kW or less come with dynamic braking unit
drive circuits (GTR7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

: If you are using a 400V/250kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in combination.
: = Refer to Section 2.3.2 for switch functions.
: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an

optional control power backup device (CPS0022Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

The optional control power backup unit can be used with both 200V and 400V models.

To back up control power, set the parameter F 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

*11: For models 200V-55~90kW and 400V-90~315kW.
*12: For models 400V-400kW.
*13: For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - sink logic]

*1:
*2:
*3:
*4:
*5:
*6:
*7:

*8:

*9:

The figure below shows an example of typical wiring in the main circuit 400V 500-630kW inverter.
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Be sure to connect the DC reactor.

To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

Use a braking unit (optional) and an external braking resistor (optional) in combination.

= Refer to Section 2.3.2 for switch functions.

The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS0022) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

To back up control power, set the parameter F 5 45 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.
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*1: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).
Remove this shorting bar when installing a DC reactor (DCL).

*2: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

*3: The noise filter is built in for models 200V-45kW or smaller and all of 400V.

*4: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 220kW or smaller.

*5: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*6: If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your supplier customer support center, because an inrush current limiting circuit is required in such a case.

*7: = Refer to Section 2.3.2 for chip switch functions.

*8: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*9: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter F 5 - 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

*10: For PWR connection conforming to safety standards, refer to Section 9.3.

B-7
Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA E6581386

[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 55, 90kW/400V 90-400kW inverter.
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*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: The noise filter is built in for models all of 400V.

*5: For models 200V-75kW and 400V-110kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

*6: Every 200V model of any capacity and every 400V model with a capacity of 160kW or less come with dynamic braking unit
drive circuits (GTR7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

*7: If you are using a 400V/250kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in combination.

*8: = Refer to Section 2.3.2 for switch functions.

*9: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS0022Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter F & 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

*11: For models 200V-55~90kW and 400V-90~315kW.

*12: For models 400V-400kW.

*13: For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 400V 500-630kW inverter.

*1:
*2:
*3:
*4:
*5:
*6:
: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings. For details

*8:

*9:
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Be sure to connect the DC reactor.

To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

Use a braking unit (optional) and an external braking resistor (optional) in combination.

Refer to Section 2.3.2 for switch functions.

refer to Section 2.3.2.

To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

To back up control power, set the parameter F 5 4 7 (Control power supply backup option failure monitoring) properly.
For more information, refer to 6.33.22.

For PWR connection conforming to safety standards, refer to Section 9.3.
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2.3 Description of terminals

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

B Power supply and motor connections

Power suppl 1 Connect the power Connect the motor
PPy i cablesto RL1, S/L2,  cables to U/T1, VIT2

1 1
: i
| | | ; and T/L3. and W/T3. i
i |RL1 | S12 | ™3 uti [vm2 (wrs| (@ ¢ Motor
; i
' :

No-fuse

2 breaker ! ﬂ

E
B Connection with peripheral equipment
High-attenuation
No-fuse Magnetic Input AC radio noise Surge
breaker contactor reactor  reduction filter suppressing filter Motor

Inverter

Power
supply =]

Sh2

T3
PA/+ PO

PA PB Zero-phase

reactor

Simplified

radio noise

filter

Note: Connect a braking unit between
the terminals PA/+ and PC/-, if
necessary.

DC reactor Braking resistor [Note]

B Main circuit
Terminal symbol Terminal function

Grounding terminal for inverter casing

Power input terminal
200V class: 400V class:
0.4~90kW  Three-phase 200~240V-50/60Hz 0.75~110kW Three-phase 380~480V-50/60Hz
132~630kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

RIL1, S/L2, TIL3
(R/L1.1, S/L2.1, TIL3 A,
R/L1.2, SIL2.2, T/L3.2)
1

U/T1, VIT2, W/T3 Connect to a (3-phase induction) motor.

Connect a braking resistor.
Change the parameters A 5, &~ and F & L F if necessary.
250kW models and larger are not equipped with terminal PB.

PA/+, PB
(PA, PB) *2

This is a negative potential terminal in the internal DC main circuit. DC power supply can be input
PC/- across the PA/+ terminals (positive potential). (For 200V-18.5kW or more models, and 400V-22kW
or more models, an optional circuit is needed to suppress a rush current.)

Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a short bar when
PO, PA/+ shipped from the factory (200V: 45kW or smaller, 400V: 75kW or smaller). Before installing DCL,
remove the short bar. (The rating of 400V-500kW and 630 kW have the double terminals of PO.)

200V class: 90kW 400V class:132kW~630kwW

Inverter’'s cooling fan power input terminals. When using a DC power supply, connect three-phase
power cables. When using DC power for the main circuit, be sure to connect a three-phase power
supply to these terminals.

RO, SO, TO

*1: Value in (') 400V-500, 630kW.
*2: Value in () 200V-55kW or larger, 400V-90~220kW.
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2.3.2 Control circuit terminal block

The control circuit terminal block is common to all equipment.

s o I
URERL | mmnmn

SOUFLE ;. T

,,.__.

fz“*\

Iﬂﬂ ul-.l. lr:'l
L T

[P FRsicCal i |

T p_ FI

Ha | e |

\ PWR-P24/PLC Shorting bar

= How to set input terminal function, refer to section 7.

Terminal | Input/ Function (Sink logic) Function (Source logic) Electrical specifications
symbol | output VFPS1-****-WN VFPS1-****\WP p
Shorting across F-CC causes forward Shorting across F-P24/PLC causes \Voltage free contact
F Inout rotation; open causes deceleration forward rotation; open causes input
P stop. (Across PWR-P24/PLC is short deceleration stop. (Across PWR- 24Vdc-5mAorless
state.) P24/PLC is short state.) .Lan current signal ’
Shor_ting across R-CC causes reverse Shorting across R-P24/PLC causes Choose low current
R Input rotation; open causes deceleration reverse rotation; open causes i contacts to avoid
= | stop. (Across PWR-P24/PLC is short deceleratipn stop. (Across PWR- i poor attaching.
% State_) P24/PLC is short state_) RN PPRRRRP
| g . . Shorting and then opening RES- *Sink/source selectable
3 Shorting and then opening RES-CC P24/PLC cancels the status held by an with SW1
3 | cancels the status held by an inverter . . - PR
3 . ) . inverter protective function. When the Sink input
RES | Input o | protective function. When the inverter . : . . ON:Less than DC10V
3 | is operating normally, shorting and then inverter is operating normally, shorting :
L-g* opening RES-CC r(;duces no effect and then opening RES-P24/PLC OFF:DC16V or more
g pening P " | produces no effect. Source input
3 ON:DC11V or more
S Input g Shorting across $1-CC causes preset | Shorting across S1-P24/PLC causes OFF:Less than DC5V
@ | speed operation. preset speed operation.
§ Note:
s2 Inout g’ Shorting across S2-CC causes preset | Shorting across S2-P24/PLC causes Even when an
P ’:L; speed operation. preset speed operation. external power supply
o is used (in sink logic
Shorting across S3-CC causes preset | Shorting across S3-P24/PLC causes mode, .|_e_, when SINK
S3 Input A ) (PLC) is selected),
speed operation. preset speed operation.
connect the reference
- . - - tential-side (OV
SW3: When SW3 is in the S4 position, | SW3: When SW3 is in the S4 position, Sic;:)nclaablzl f?om the
RR/S4| Input S4 and CC are shorted and preset S4 and P24/PLC are shorted and preset
d tion i lected d tion i lected power supply to the
speed operation is selected. speed operation is selected. CC terminal.
SW1=SINK (INT): Sink logic (When the SW1=SINK (PLC): Sink logic (When an SW1=SOURCE (INT/PLC):
internal 24V power supply is used) external 24V power supply is used) Source logic (When the internal 24V
power supply or an external 24V power
If SW1 is setto 1 If SW1 is setto 2 supply is used)
P24/PLC P24/PLC If SW1 is setto 3
" SOURCE SOURCE
2 v
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Terminal Input/ Function (Sink Source logic) Elgclztnc'al Inverter internal circuits
symbol output specifications
If P24/PLC and PWR are short-circuited, the P24/PLC swi
motor is put into a standby state. And if the o SOURGE
circuit between them is opened, the motor
coasts and stops. These terminals can be used E;?iﬁrdgs;v?/qthe
PWR | |nput | for interlock. ON: DOATV or more
*2 p This terminal is not a multifunction OFF' Less than DC2V
programmable input terminal. It is a terminal (Oi:F' Coast stop)
with the power removal function that complies ’
with SIL Il of the safety standard IEC61508 and
the requirements for category 3 of EN954-1.
24Vdc power output (when SW1 is in any
Output | position other than PLC) 24\Vdc-200mA -
P24/ 24V internal output terminal
PLC If SW1 is turned to the PLC position, this
Input terminal can be used as a common terminal - -
2 when an external power supply is used.
Common | Digital signal equipotential (0V) terminal for the
CC *1 | toinput/ | control circuit and equipotential (OV) terminal - -
output [ for an optional control power supply backup.
10Vdc
PP Output | Analog input setting power output (Permissible load
current:10mAdc)
SW3: Multifunction programmable analog input
terminal when SW3 is in the RR position. 10Vdc
RR/S4 Input . ) )
Standard default setting:0~10Vdc input and (Internal impedance:30 kQ)
0~60Hz frequency.
Multifunction programmable analog input. 10Vde Fe
Standard default setting: 0~10Vdc input and ) ) 15k %
(Internal impedance:30 kQ) ok 5
VI Input 0~60Hz frequency. 242; % Zf >
This terminal can also be used as a 4-20mAdc 15k
. . . 4~20mA
(0-20mAdc) input terminal, if the parameter , )
- E (05 setto ! (Internal impedance:242Q)
P15
Multifunction programmable analog input. 10Vdc 15K
RX Input giairé%aﬁi ?rzféllljétni?tmg.o +10Vdc input and (Internal impedance:22 kQ) -
1mA full-scale DC
ammeter (Allowable load
resistance 7.5kQ or less)
Multifunction programmable analog output. or 7.5Vdc-1mA full-scale
Standard default setting: output frequency DC voltmeter 04mA 120
Use this terminal to connect a 1mAdc full-scale 0-10V full-scale DC sw2 "%
FM Output | ammeter. This terminal can also be used as a 0- voltmeter (Allowable
10V (F 5B !=0) or 0-20mA terminal load resistance 500Q or
(F&EF I= 1), if the SW2 switch is set to 0- more)/0-20mA (4-20mA)
10V/0-20mA side. Full-scale DC ammeter
voltmeter (Allowable
load resistance 500Q or
less)
Multifunction programmable analog output. ;mg;ﬂ;iﬁﬁgg
Standard default setting: output current (Allowable load 47K
AM Output | Use this terminal to connect a 1mAdc full-scale resistance 7.5kQ or less)
ammeter or 7.5Vdc (10Vdc)-1maA full-scale :
voltmeter. or 7.5Vdc-1mA full-scale
DC voltmeter
Multifunction programmable open collector -
output. The default setting is to output a signal
OUT1 when output low speed threshold has been
reached. Depending on the SW4 setting,
pulses are output with frequencies of 1.00kHz Open collector output
to 43.20kHz. Standard default setting:3.84kHz 24\V/dc-50mA
Output | Multifunction programmable open collector
oUT2 output. By default, it is set to output a signal *Sink logic/source
indicating the completion of acceleration or logic switchable
deceleration.
Digital output signal equipotential (OV) terminal
NO for the control circuit. It is isolated from the CC
terminal.
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Terminal Input/ Function (Sink Source logic) Elggtrlcgl Inverter internal circuits
symbol output specifications
CCA Common Analog input/output signal equipotential (OV)
* to input/ h al e - _
1 terminal for the control circuit.
output
o 4 P24
. +SU
DC power input terminal for operating the Voltage:24Vdc10%
- Use a power supply
+SU Input control circuit. Connect a control power backup . : T
. . with a current rating of CcC
device (optional) between +SU and CC. v
1.05A or more.

Relay contact output. Contact rating 250Vac-2A
FLA Used to detect the activation of the inverter's 30Vdc-1A
FLB Output | protective function. Contact across FLA-FLC is :at resistance load
FLC closed and FLB-FLC is opened during 250Vac-1A

protection function operation. :c0s0=0.4

*1: Although the CC terminal and the CCA terminal are not insulated, they should be used separately, one for the logic circuit and
the other for the analog circuit
*2: The PWR terminal is not the same as the ST (standby signal input) terminal provided for conventional models. To use the ST
function, assign it to a multifunction terminal (F, R, RES or S1 to S4) that is not currently in use.
Example: When assigning the ST function to the S3 terminal,
Set F ! {{ to I (to cancel its factory default setting: & = ST always active), and
Set F ! ! 7to & (to assign the ST function to the S3 terminal).
These settings put the motor into a standby state if S3 and CC are short-circuited, or coast and stop the motor if the
circuit between S3 and CC is opened.
= For PWR connection conforming to safety standards, refer to Section 9.3.

Default setting
Sw SW settings (Settings marked Function
with e)
SOURCE; SINK . Setting for using the inverter’s internal power supply in sink logic
| INT/PLC PLC |INT | (-WN) mode
SW1 SOURCE; SINK Setting for using the inverter’s external power supply in sink logic
| INT/PLC |PLC | INT | mode
SOURCE | SINK N
Setting for operating the inverter in source logic mode
| INT/PLC |PLC INT| (-WP) d P g o
o-10v FM ] ] )
0-20mA___ 0-1mA Setting for using the analog output terminal FM to output current
(]
| | of 0-1mA
Swz 010y FM Setting for using the analog output terminal FM to output current
0-20mA ___ 0-1mA of 0-10V or 0-20mA (4-20mA)
| 0-10V (FE B {=0)or0-20mA (F 55 != {)can be selected by
changing parameter settings.
RR/S4
S4 RR Setting for using the input terminal RR/S4 as an analog input
[ ]
El:l terminal (0-10Vdc)
SW3 RR/S4
S4 RR Setting for using the input terminal RR/S4 as a contact input
ouT1 Setting for using the output terminal OUT1 as a logic output
PULS LO terminal
L]
When turning the switch to this position, always set the parameter
swa FEE S to I (logic output).
OUTH Setting for using the output terminal OUT1 as a pulse output
PULS Lo terminal
When turning the switch to this position, always set the parameter
FEEYS to ! (pulse output).
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B Sink logic/source logic (When inverter's internal power supply is used
Current flowing out turns control input terminals on. These are called sink logic terminals.
The method generally used in Europe is source logic in which current flowing into the input terminal turns it on.
Sink logic terminals and source logic terminals are sometimes referred to as negative logic terminals and positive logic

terminals, respectively.

Each logic is supplied with power from either the inverter's internal power supply or an external power supply, and its
connections vary depending on the power supply used. Note that the PWR terminal is designed for safety purposes to
work always in source logic mode, regardless of the setting of SW1.

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

SINK

P —

SW1

Sink logic

24V
Input

Output F

=

Common | CC I

24Vpe

iOutput

|Common [P24PLC

- Input  [OUT1

NO
I —~
cCc l
Programmable Inverter
controller
Inverter

o P24/PLC

SOURCE

| INT/PLC |

SWi1

Source logic

24Vpe
Common [P24PLC Input

Output

Bk

24Vpe

§Output
P24/PLC H

| no

Input ouT1

Y

Common |CC

Programmable Inverter
controller

>
P ouT1
>
NO
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B Sink logic/source logic (When an external

ly is used

The P24/PLC terminal is used to connect to an external power supply or to insulate a terminal from other input or
output terminals. Use the slide switch SW1 to switch between sink logic and source logic configurations. Note that the
PWR terminal is designed for safety purposes to work always in source logic mode, regardless of the setting of SW1.

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

SINK

SWA1

Sink logic

24Vpe

ICommon [P24/PLC Input

]

F2av, :
—.D—C Output
Input ouT1
| —O——-—<
¢ TCommon | NO
Programmable Inverter
controller
Extemnal 24V
power suppl
ov +24V
O P24/PLC
F
R
PWR
cc
o OUT1
0 OUT2

SOURCE
|INT/PLC |
SWi1
Source logic
" 24Vpc
Input
Output F
_t__j:l
; ICommon | CC
24Voe Output
Common | NO
l——+<
Input OouT1
Y
Programmable Inverter
controller
External 24V
power supply
ov +24V

Note: Be sure to connect the 0V terminal on the external power supply to the CC
terminal on the inverter.

*When OUT1 is used as a pulse output terminal (when SW4 is in the PULS position), the circuit
shown below is always formed regardless of the logic selected (sink or source) and the power

supply used (internal or external power supply).

OuUT1

P24

CcC

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA E6581386

2.3.3 Serial RS485 communication connector
The VF-PS1 is equipped with two connectors: a two-wire RS485 connector (on the operation panel) and a four-wire
RS485 connector. The two wire RS485 connector is used to connect an external option (such as remote keypad or
computer) to the inverter. To connect to a network, use the four-wire RS485 connector, following the instructions

below.
1
Pin-1 Pin-8 ]
\ ol
—L—-H'ﬁli 2-wire RS485 communication
2 4-wire RS485 communication
2-wire RS485 4-wire RS485
if:]zl nuljrlwrt])er Description ?::;I nul::;)er Description
DA 4 Same phase data RXA 4 Same phase reception data (positive line)
DB 5 Anti-phase data RXB 5 Anti-phase reception data (positive line)
SG 8 Ground line of signal data TXA 3 Same phase transmitting data (positive line)
This table shows signal line of inverter side. TXB 6 Anti-phase transmitting data (positive line)
* Never use pin-1, 2, 3,6 and 7. SG 2,8 Ground line of signal data

I This table shows signal line of inverter side.
(Example: RXA signal is received by inverter.)
* Never use pin-1 (P24) and pin-7 (P11).

B Connecting diagram for 4-wire RS485 communication

cross each other straight straight
Upper computer or
VF-PS1 (master) PS1 (slave) PS1 (slave) PS1 (slave)

//

[ RXA /\ RXA RXA 1 RXA
RXB RXB RXB RXB EJ
TXA TXA TXA TXA E
TXB TXB TXB TXB
SG \/ / SG \/ /— SG SG

Terminat
t@.sjgan:c;g

H Note

* Separate the communication line and the main circuit wiring by 20cm or more.

* Never use pin-1 (P24) and pin-7 (P11).

* Connect RXA and RXB, between TXA and TXB using twisted pair cable.

* Connect terminating resistances at both ends of a transmission line.

* When using 2-wire type, short RXB to TXB and RXA to TXA.
When connecting a communications device via the two-wire connector, carefully read the precautions for use in the
operating manual for the communications device.

* When connecting the VF-PS1 to other inverters, you do not need to connect the master receive lines (pins 4 and 5)
or the slave send lines (pins 3 and 6).

B-16
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3. Operatio

This section explains the basics of operation of the inverter.

Check the following again before starting operation.
1) Are all wires and cables connected correctly?
2) Does the supply voltage agree with the rated input voltage?

@ Danger

* Do not touch inverter terminals when electrical power is applied 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.

Prohibited Such practices may result in electric shock.

* Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the motor
unexpectedly restarts.

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

If power is turned on without the front cover attached or closing door 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.
Mandatory If the equipment is continued in operation in such a state, the result may be fire. Call your local

sales agency for repairs.

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

* Do not turn on the power before 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 with 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.

& Caution

@ * Do not touch heat radiating fins or discharge resistors.

These devices are hot, and you'll get burned if you touch them.

Prohibited
contact
@ * Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the

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

Prohibited

C-1
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3.1 Setting/monitor modes

The VF-PS1 has the following three setting/monitor modes.

( Standard monitor mode) The standard inverter mode. This mode is enabled
when inverter power goes on.

This mode is for monitoring the output frequency and setting the frequency reference value. If also
displays information about status alarms during running and trips.
« Setting frequency reference values = Refer to Section 3.2.2.
« Status alarm
If there is an error in the inverter, the alarm signal and the frequency will flash alternately in
the LED display.
: When a current flows at or higher than the overcurrent stall prevention level.
: When a voltage is generated at or higher than the over voltage stall prevention level.
3 L : When the cumulative amount of overload reaches 50% or more of the overload trip
value.

T

H: When temperature inside the inverter rises above overheating protection alarm level
(about 95°C)

( Setting monitor mode) The mode for setting inverter parameters.
= How to set parameters, refer to Section 4. 1.

This mode is divided into two modes according to the parameter readout mode
selected.

— Quick mode :Eight frequently used basic parameters are just
displayed.
The maximum 32 parameters that you select by
yourselves are displayed.

Standard setting mode :Both basic and extended all parameters are displayed.

( Status monitor mode ) The mode for monitoring all inverter status.

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

= Refer to Section 8.

Pressing the key will move the inverter through each of the modes.

i
LFeEf
Standard monitor mode

(when the power is turned on)

- i
Fr-F Ay
Monitoring of Status monitor mode Setting monitor mode
. } i ] i How to search and set
operation status b i - R
— Refer to A0 ¥ N ,',-‘! parameters
Section 8.1 . il T = Refer to Section 4.1.
ection 8.1. v E :
E [y i T
e Rt - e E i - R
C-2
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3.2 Simplified operation of the VF-PS1

On of three operation modes can be selected: terminal board operation, operation panel and combination of both.
= For other operation modes, refer to Section 5.5.

(Terminal board mode) :Operation by means of external signals

(Operation panel mode ) :Operation by pressing keys on the operation panel

(Operation panel + terminal board mode ) :Frequency, start/stop signals can be

sent individually from the operating panel and terminal board.
3.2.1 Terminal board operation

In this mode, the motor is started or stopped according to the ON/OFF signal to input terminals (such as the S3
terminal and the F terminal). Also, the frequency is set according to the potentiometer/voltage/current signals to analog
input terminals (such as the RR/S4 terminal, VI/ll terminal and RX terminal).

= For more details, refer to Section 7.

B Example of standard connection

MCCB
—_— @RIL1 U1
Power  — @ S/L2 VIT2
supply ——¢ ©TIL3 WIT3 @

ON:Forward run, OFF:Deceleration stop
ON:Reverse run, OFF:Deceleration stop

Stand-by:ON:Stand-by, OFF:Coast stop
(The standby signal input
function can be assigned to
the S3 terminal by setting the
parameter 5 1{4 to 5.)

Inverter

CCA RXVIIIRR

Voltage signal:-10~+10Vdc

Voltage signal:0~10Vdc
or current signal:4(0)~20mAdc

External potentiometer (or voltage signal RR/S4-CCA:0 to 10V)

B Run/Deceleration stop |Se|ecting a command mode for basic parameters [ /1 J d={) (standard default setting)|
F | and [ CC |are connected: Forward run

. %For coast stop
F | and | CC |are disconnected: Deceleration stop :  Open the connection between S3and CC
when stopping the motor in the state
(When terminals | PWR | and|P24/PLC| are electrically connected) described at left. The monitor on the inverter
at this time will display ' F F .
Coast stop
. Motor
Deceleration | speed
Frequency / \<
4 F-CC ON
: — —————OFF
FCC | | o $3-CC ON
o OFF i L—— OFF
S3CC | ON
— OFF
C-3
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H Frequency setting

1) Setting the frequency using potentiometer

*Potentiometer

PP The operation frequency by potentiometer (1~10kQ- 1/4W ) for setting
MAX = Refer to Section 7.3 for details of adiustment.
RR/S4 .Frc?quency s_,ettlngs 60Hz
With potentiometer
MIN Frequency

CCA .
MIN MAX

A\ 4

[Parameter setting]
[Set the “basic parameter frequency setting mode selection 1” parameter F /7 7 o to 2.

3 (There is no need to set this parameter before the first use after purchase.)

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

*\Voltage signal
Voltage signal (0~10V) for setting the operation frequency
+ RR/S4 = Refer to Section 7.3 for details of adjustment.

:Voltage signal 0-10Vdc

- CCA

\4

0vdc 10Vdc

[Parameter setting]

ISet the “basic parameter frequency setting mode selection 1” parameter £ /77 o to 2|

(There is no need to set this parameter before the first use after purchase.)

3) Setting the frequency using current input (4(0)~20mA)

% Current signal
Current signal (4(0)~20mA) for setting the operation frequency
+ VI = Refer to Section 7.3 for details of adjustment.

:Current signal 4(0)-20mAdc c0Hz
- CCA Frequency

0 >
4mAdc 20mAdc

[Parameter setting]

Set the “extended parameter analog input VI/II voltage/current switching”
parameter F [T 4 to {.
In addition, set the “basic parameter frequency setting mode selection 1” parameter

FIOBto !
To bring the operation frequency to OHz at an input current of 4mA, set the “VI/VII input
0

point setting 1” parameter F =/ { to 2/ L.

C-4
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4) Setting the frequency using input voltage (0~10Vdc)

*\oltage signal
Voltage signal (0~10V) for setting the operation frequency

= Refer to Section 7.3 for details of adjustment.
+ VI !
:Voltage signal 0-10Vdc 60Hz
- CCA Frequency
0 >
0vdc 10Vdc

[Parameter setting]

Set the “extended parameter analog input VI/II voltage/current switching”
parameter F 704 to .
In addition, set the “basic parameter frequency setting mode selection 1” parameter

F {15 to [ (default setting).

5) Setting the frequency using input voltage (0~+10Vdc)
The direction can be changed by switching between positive and negative signals.

*\Voltage signal
Voltage signal (0~+10V) for setting the operation frequency
= Refer to Section 7.3 for details of adjustment.

A

:Voltage signal 0-+10Vdec ~ _ beemmeoo

Forward run 60Hz

- CCA

-10vde

+10Vde
Reverse run

---------- 60Hz

[Parameter setting]
[Set the “basic parameter frequency setting mode selection 1” parameter F /7 7 o to 3. |

Note: Set reference frequency priority selection = 2 to & (F 10 d/F 2 {1 7 terminal switching, default setting).

Changing the settings of two speed command parameters at a time, refer to Section 6.6.

[Example of setting: To set the frequency by applying a current of 4(0)-20mAdc via the VI/Il terminal.]

Key operated LED display Operation

Displays the operation frequency. (Perform during operation stopped.)
0o (When standard monitor display selection 5 7 {J= [Output
frequency])

Displays the first basic parameter “History function (5 L/ H).”

@ @ Fhod Press either the A or WV key to select “F /1 4.

x|
<z
x

< Press the ENTER key to display the parameter setting (Default
- setting: ).
@ { Press the ¥ key to change the parameter to /.
T Press the ENTER key to save the changed parameter. F /774 and the
£ y
! e parameter are displayed alternately.

C-5
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Key operated LED display Operation

Press either the A key or the ¥/ key to change to the parameter

group ~ - -.

"
£3
aou

Press the ENTER key to display the first extended parameter 5 {5 .

Press the A keytochangeto F (5.

Pressing the ENTER key allows the reading of parameter setting.
(Default setting: £

‘ Press the A key to change the parameter to .

Press the ENTER key to save the changed parameter. = {5 and the
parameter are displayed alternately.

g
4
£3
o

o
®®®®®@

Press either the A key or the 57 key to change to the parameter
group F ' - -.

>
S

DOEO®

-
[ ¥]
3
e

Press the ENTER key to display the first extended parameter F 2 [ .

-
"y
23

Pressthe A keytochangeto F 2 !.

Pressing the ENTER key allows the reading of parameter setting.
(Default setting: ¥

20 Press the A key to change the parameter to & .

Press the ENTER key to save the changed parameter. F 2/ { and the
parameter are displayed alternately.

[ X]
[ng
g
]
[ X]
aiu

C-6
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3.2.2 Panel operation

This section describes how to start/stop the motor, and set the operation frequency with the operating panel.

@ @ :Set frequency
:Motor starts

:Stop the motor
(deceleration stop)

" %For coast stop
Change the setting of the

parameter F 72 {.

Motor Coast stop

speed /—\4

% The operation frequency can
be changed anytime even
during operation.

EChanging parameter settings

MCCB

—X
Power ¢
supply —¢

Example of basic connection

©R/L1
© S/L2
© T/L3

CCA  RXVI/IRRY

54 PP

Shorted by a
shorting bar
when
shipped from
the factory.

For control panel operation, parameter settings need to be changed in advance.
If you use parameter 5 /{4 that makes it possible to select an operation mode in one operation, you can complete
this operation by just making settings once.
Here are the steps to be followed to change the setting to 5 (frequency setting and operation by means of the

control panel).

Setting procedure]
Key operated LED display Operation
. Displays the operation frequency (operation stopped). (When
s standard monitor display selection F 7 7= [Output frequency])
Press the EASY key.
e A U4 (automatic function setting) at the head of the basic parameters
T available in quick mode is displayed.
- Press the ENTER key to display the parameter setting (Default
- setting: 7).
c Press the A key to change the parameter to 5 (Frequency setting
- and operation on operation panel).
SRl Press the ENTER key to save the changed parameter. 5 {4 and the
=3
e parameter are displayed alternately.

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

Downloaded from www.Manualslib.com manuals search engine
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B Example of operation panel control

Key operated LED display Operation
oo The running frequency is displayed. (When standard monitor display
selection £ 7 {[J= [Output frequency])
@ @ son Set the operation frequency.
NI Press the ENTER key to save the operation frequency. £ . and the
W er
S frequency are displayed alternately.
@ A A Pressing the RUN key causes the motor to accelerate to the set
L= I . . . .
frequency in the specified acceleration time.
5=0 Pressing the A key or the ¥/ key will change the operation frequency
even during operation.
00—00 Pressing the STOP key reduces the frequency and causes the motor to
decelerate to a stop.

H Selecting a stop mode with the operation panel

In addition to deceleration stop by pressing key (in the specified deceleration time), the operating panel has

the following two stop modes.

Stop mode

Action

Operation, setting, etc.

Coast stop

In this mode, power
supply from the
inverter to the motor
is shut off
instantaneously,
which causes the
motor to coast stop.

This stop mode is enabled only in modes where the operation panel
can be used for operation.

To enable the coast stop mode, set the parameter - 72 (= {.

= For more details, refer to Section 6.31.5.

*Default setting:F 72 /=[] (Deceleration stop)

Emergency stop
(from the
operation panel in
modes other than
the panel
operation mode)

A stop mode can be

selected from among:

* Coast stop

* Deceleration stop

* Emergency DC
braking

Note: Default
setting:F 50 3=0
(Coast stop)

In modes other than the operation panel operation mode, you can
stop the motor (emergency stop) by entering a command from the
operation panel. (To quickly stop the motor in the operation panel
operation mode, set the parameter 5 72 { to this mode.)
Pressing the STOP key on the panel twice enables emergency
stop.
(1) Press the STOP key.

“F [l F F starts blinking.
(2) Press the STOP key again.
F & {1 3 (Emergency stop)={ to ', the motor makes an emergency
stop (or trips) according to the setting. “£ ” will be displayed and a
failure detection signal generated (FL activated). Select the output
{34 (
press any key other than the STOP key while
“E 0 F F”is being displayed.
= For more details, refer to Section 6.26.3.

*Default setting: F 5 7 7= (Coast stop)

terminal function { 3 5) to deactivate FL.

Toclear“E 0 FF)

+"_ Caution -
The emergency stop function is designed to forcefully stop thef;
motor by pressing the Stop key on the operation panel in H
modes other than the operation panel control mode.
The emergency stop function cannot be disabled by any
setting. Every emergency stop is memorized as a trip in the
trip history record.
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4. Search@WMeters

There are two types of setting mode quick mode and standard setting mode.

[ Quick mode ] : EASY key: ON
Eight frequently used basic parameters are just displayed
(Factory default position).

Quick mode (EASY)
Title Function
HUH Automatic function setting
Fr VIf control mode selection
M Maximum frequency
ACr Acceleration time 1
JEF Deceleration time 1
LEH- Motor electronic thermal protection level 1
En FM terminal meter adjustment
FoEL Registered parameter display selection

Parameters you selected can be displayed by changing
the parameter. (Up to 32 parameters)

[ Standard setting mode] : EASY key: OFF
Both basic and extended all parameters are displayed.

4[ Basic parameters ] : This parameter is a basic parameter for the
— operation of the inverter. —
= For details of basic parameters, refer to Section 5.

= For parameter settings, refer to Section 11.

4[ Extended parameters] :The parameters for detailed and special
setting.
= For details of extended parameters, refer to Section 6.

= For parameter settings, refer to Section 11.

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

[Basic parameters]

AU (Automatic acceleration/deceleration)
Ruc (Automatic torque boost)

AU (Automatic function setting)

£ 71lld (Command mode selection)

FNid (Frequency setting mode selection 1)

P (VIf control mode selection)

wi (Base frequency 1)

wiw (Base frequency voltage 1)

FH (Maximum frequency)

Uk (Auto-restart control selection)

Yol (Regenerative power ride-through control)
Fh (Dynamic braking selection)

Fhr (Dynamic braking resistance)

FL5CF  (Allowable continuous braking resistance)
LEHF (Factory default setting)

= To write-protect extended parameters during operation, refer to Section 11.

D-1
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4.1 How to set parameters

This section explains how to set parameters, while showing how parameters are organized in each setting monitor
mode.

4.1.1 Settin arameters in the selected quick mode

To place the inverter in this mode, press the key (the LED lights up), and then press the key.

Note that extended parameters are not displayed in the quick mode.

Quick mode (EASY)

Title Function

ALH Automatic function setting
J=J V/f control mode selection
EH Maximum frequency
ACrC Acceleration time 1

[ja—l dEC Deceleration time 1

n EHr Motor electronic thermal protection level 1
Standard monitor mode - -
4 P £ FM terminal meter adjustment
i FLEL Registered parameter display selection

FO-{iare!

I
Bumes Je1oweled oiseg

* Parameter title and the setting
value are displayed alternately.

paAe|dsip ale Jajaweled piepue)s JO Spuy g

e b L LR

'E::l Enter key @@ Select key EI Mode key

Used to set values Used to select Used to select mode

and return to item and operation level

previous menu

H How to set basic parameters

(1) Selects parameter to be changed. (Press the@ or @ key.)

(2) Reads the programmed parameter setting. (Press the key.)
(3) Change the parameter value. (Press the@or @ key.)
(4) Press this key to save the change. (Press the @key.)

N | Adjustment range and display of parameters

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

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

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

to or lower than [ [7.

D-2
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4.1.2 Setting parameters in the standard setting mode

Press the key to place the inverter in this mode.

H How to set basic parameters

(1)  Selects parameter to be changed.

(Press the @or@ key.)

(2) Reads the programmed parameter setting.

(Droce thal ENT J kav
(Press the

the(ENT) key.)

|jﬂ_| (3)  Change the parameter value.
Standard monitor mode = (Press the@ or@ key.)

(4)  Press this key to save the change. (Press the@ key.)

a i vy}
8 &) 18
= F] i o
5 | R H’ ' h‘"i‘ -.'.U B
» ] Y
: 09 | .9 %
& - . 4 .
3 =
g Al | HE reRy 1] g
a =
E @ i e
]
3
[]
§ fii =
Y]
s |
(o}
&
° m
3 =
1 [0
L o
i B
' 3
: ; : = « |13
S ——— ot 8
| 0. e 0. 1eF 10 !
' I
* Parameter title and the
EI':I Enter key @@ Select key E:' Mode key setting value are displayed
Used to set values Used to select Used to select mode alternately.
and return to item and operation level
previous menu
M How to set extended parameters
Each extended parameter is composed of an “F " and three figures that follow the f, so first select and read out the
heading of the parameter you want “F {- -"~“F & - - " (“F ! - -":Parameter bearing a number between 100 and

199, “F 5 - - ":Parameter bearing a number between 900 and 999)
(1) Select the title of the parameter you want to change. (Press the@ or @ key.)
2) Press the Enter key to activate the selected parameter. (Press the key.)

(
(3) Selects parameter to be changed. (Press the@ or @ key.)
(4) Reads the programmed parameter setting. (Press the@ key.)
(

(

5) Change the parameter value. (Press the @or@ key.)
6) Press this key to save the change. (Press the@ key.)

D-3
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i m Adjustment range and display of parameters

H {1 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.

L I/: 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 + { or equal

to or lower than [ [7.

4.2 Functions useful in searching for a parameter or changing a parameter setting

This section explains functions useful in searching for a parameter or changing a parameter setting. To use these
functions, a parameter needs to be selected or set in advance.

[ Changed parameter search function ]

4 Automatically searches for only those parameters that are programmed with values
different from the standard default setting. To use this function, select the [ i~ .{
parameter.
= For more details, refer to Section 5.21.

[ Parameter change history function ]

Automatically searches for the last five parameters that have been set to values different
from their standard default values. To use this function, select the = .{ H parameter.
= For more details, refer to Section 5.1.

[ Function of resetting all parameters to their default settings ]

Use the £ 4 7 parameter to reset all parameters back to their default settings.
= For more details, refer to Section 5.20.

D-4
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5. Basic pM

This parameter is a basic parameter for the operation of the inverter.
= Refer to Section 11, Table of parameters.

5.1 History function
: History function
ranmion T

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

This function comes in very handy when you adjust the inverter repeatedly using the same
parameter.

Y ————————

Note 1: If no history information is stored, this parameter is skipped and the next parameter A1/ {.

Note 2: H £ A o and £ ~ o are added respectively to the first and last parameters in a history of changes.

[Setting methods]

Key operated LED display Operation
Displays the operation frequency (operation stopped).
o.0 (When standard monitor display selection F 7 { =1
[Output frequency])
. The first basic parameter “History function (5 L/ H)” is

displayed.

The parameter that was set or changed last is displayed.

®E®

8.0 Press the ENTER key to display the set value.

@ @ 5.0 Press the A keyand V key to change set value.

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

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

[ g ]

()

1
(Emd) £~ o Last historic record

)
A

u
I~
-

= : First historic record

o

Press the MODE key to return to the parameter setting
=y modeFiUH.

1 After that you can press the MODE key to return to the
- -F status monitor mode or the standard monitor mode (display

1 of operation frequency).

T
o
o
3
@
g
=
(7]
°
)
<
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5.2 Setting acceleration/deceleration time

: Automatic acceleration/deceleration
: Acceleration time 1
: Deceleration time 1

* Function
1) For acceleration time 1 A L [ programs the time that it takes for the inverter output frequency to go from
OHz to maximum frequency F .
2) For deceleration time 1 o £ [ programs the time that it takes for the inverter output frequency to got from
maximum frequency F H to OHz.

,———————
S ———————

5.2.1 Automatic acceleration/deceleration

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

=i

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

=2

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

5 Output . Output .
frequency [Hz] 1 When load is small frequency [Hz] 1 When load is large
-> —
— 0 > 0 >
< > < »  Time [s] < » < » Time [s]
Acceleration Deceleration Acceleration Deceleration
Acceleration/deceleration time _ decrease Acceleration/deceleration time _; increase
| Set AL ! (automatic acceleration/deceleration) to { or 2. |
[Parameter setting]
Title Function Adjustment range Default setting

{1 :Disabled (Manual setting)
{:Automatic setting

' :Automatic setting (during
acceleration only)

Ul Automatic acceleration/deceleration

* When automatically setting acceleration/deceleration time, always change the acceleration/deceleration time so that
it conforms with the load.
The acceleration/deceleration time changes constantly with load fluctuations.

For inverters that requires a fixed acceleration/deceleration time, use the manual settings (R L, dEL).
* When using a braking resistor or braking unit, do not set the F !/ /= {. Or the regenerative braking resistor may be
overloaded.

* Use this parameter after actually connecting the motor.

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

* When the inverter is used with a load that fluctuates considerably, it may fail to adjust the acceleration or
deceleration time in time, and therefore may be tripped.

E-2
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5.2.2 Manually setting acceleration/deceleration time
Set acceleration time from 0 (Hz) operation frequency to maximum frequency F ~ and deceleration time as the time
when operation frequency goes from maximum frequency = H to 0 (Hz).

Output frequency [Hz] A
- - ,
AL (=L (Manual setting)
>
0
“—> < » Time [s]
AL dEL
[Parameter setting]
Title Function Adjustment range Default setting
RO Acceleration time 1 . {[Note]~& &/ [ [T sec. According to model

= Refer to page K-41.

According to model

‘ Tl
- /Note]~5 5 i Lj sec. = Refer to page K-41.

D]

dEL Deceleration time 1

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default, but
they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting of the
parameter £ 4 7 (default setting).
= For details, refer to Section 5.20. 5

% If the programmed value is shorter than the optimum acceleration/deceleration time determined by load conditions,
overcurrent stall or overvoltage stall function may make the acceleration/deceleration time longer than the
programmed time. If an even shorter acceleration/deceleration time is programmed, there may be an overcurrent
trip or overvoltage trip for inverter protection.

* = For details, refer to Section 13.1.

5.3 Increasing starting torque

: Automatic torque boost

o —— —— — — — — — ———_———————————————————————————————————————————— ~

\

7
* Function

Simultaneously switches inverter output V/f control and programs motor constants automatically
(auto-tuning function 1) to improve torque generated by the motor. This parameter integrates the
setting of special V/f control selection such as automatic torque boost or vector control.

O Constant torque characteristics (default setting)

O Automatic torque boost+auto-tuning 1

O Sensorless vector control+auto-tuning 1

Note: Square reduction torque control, sensor vector control (optional), etc. can be selected using the V/f
control mode selection parameter F k.
= For details, refer to Section 5.6.

==
— e ——————————————

[Parameter setting]
Title Function Adjustment range Default setting

{1 Disabled (Always [ is displayed.)
Automatic torque boost {: Automatic torque boost+auto-tuning 1 o
2 Sensorless vector control+auto-tuning 1

Note: Parameter displays on the right always return to [ after resetting. The previous setting is displayed on the
left.
Ex. H [x)

Au

[ X]

E-3
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1) Increasing torque automatically according to the load

| Set the automatic torque boost AL/ 2= { (automatic torque boost+auto-tuning 1)|
Automatic torque boost A !/ &= { detects load current in all speed ranges and automatically adjusts voltage output
from inverter. This gives steady torque for stable runs.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter F = to =
(automatic torque boost) and F Y [J [ (auto-tuning 1) to 2. = Refer to Section 6.19.

Note 2: Setting A1/ to { automatically programs F £ to .

Note 3: If stable operation cannot be achieved with this setting, set the parameters L. (base frequency), oL
(base-frequency voltage), F I 5 (rated capacity of motor), = 4 {7 5 (rated current of motor) and F 47 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set F &7 i to 4 and
AU to ! again.

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

| Set the automatic torque boost A/ 2=2 (sensorless vector control+auto-tuning 1)|
Setting automatic torque boost 5 If & =" (Sensorless vector control+auto-tuning 1) provides high starting torque
bringing out the maximum in motor characteristics from the low-speed range. This suppresses changes in motor
speed caused by fluctuations in load to provide high precision operation. This setting is most suitable for transfer and
liting systems that are operated in speed control mode.

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

(Sensorless vector control) and F 4 [ [} (Auto-tuning 1) to ='. = Refer to Section 6.19.
Note 2: Setting A !{ &' to & automatically programs F £ to 3.
5 Note 3: If stable operation cannot be achieved with this setting, set the parameters . (base frequency), i o

(base-frequency voltage), F - 5 (rated capacity of motor), 5 4 {7 5 (rated current of motor) and F 47 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set ~ 4 [} [} to 4 and
0T to i

s 10 o again.

0©©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000,

If vector control cannot be programmed....

First read the precautions about vector control in 5.6, 10).

1) If the desired torque cannot be obtained = Refer to 6.19 selection 3.

2) If auto-tuning error “£ & =" appears = Refer to 13.1 and 6.19 selection 3.

® 0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000°

ecccccccccces,
®ecccccccccee

W A2 (automatic torque boost) and P £ (V/f control mode selection)
Automatic torque boost is the parameter for setting V/f control mode selection (' ) and auto-tuning 1 (F 53 7)
together. That is why all parameters related to change automatically when 7 ! = is changed.

Automatically programmed parameters
AUz FE Fyon
i | Check the programmed
- o ' value of P k. (If AL s not
7/ 1 Disabled (Always /I is displayed. - -
H : ! (Always i is displayed.) ! changed, it becomes [} (V/f
i | constant).)
i i . Ix}
{ | Automatic torque boost+auto-tuning 1 2 | Automatic torque boost £ Exgcuted (i after
i i execution)
[} | . I}
. : Execut after
2 | Sensorless vector control+auto-tuning 1 3 | Sensorless vector control £ X .cu ed (i
i i execution)

3) Increasing torque manually (V/f constant control)
The VF-PS1 inverter is set to this control mode by factory default.
This is the setting of constant torque characteristics that are suited for such things as conveyors. It can also be used
to manually increase starting torque.

To return to V/f constant control after changing the S L/ 2 setting:
Set the V/f control mode selection parameter P £ ={J (constant torque characteristic).

= Refer to Section 5.6.

Note: If you want to increase torque further, raise the setting value of manual torque boost v & .
How to set manual torque boost parameter . & = Refer to Section 5.7.
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5.4 Setting parameters by operating method
: Automatic function setting
T \
| ¢ Function :
: Automatically programs all parameters (parameters described below) related to the functions by |
| selecting the inverter's operating method. :
: The major functions can be programmed simply. :
\ -
[Parameter setting]
Title Function Adjustment range Default setting
i :Disabled
{:Frequency setting by means of voltage
- i
. Automatic function .__':Frequency setting py means of current . -
AU . = :Voltage/current switching from external terminal W
setting ) . . . .
4:Frequency setting on operation panel and operation by means of terminal
5 :Frequency setting and operation on operation panel
£ :Coast stop
Automatically programmed functions and parameter set values
Default [0: c: R R 5 L
setting Dlsabled Frequency Frequency Voltage/current  [Frequency setting |Frequency Coast stop
setting by |[setting by means|switching from on operation panel |setting and
means of |of current external terminal |and operation by |operation on
voltage means of terminal |operation panel
o |L:Terminal _ _ _ _ 1/ Terminal {:Operation _
Lrud hoard board panel
. . . . ~:Operation “.Operation
gl aWx] ] _ pur] [} puf —
Flilld | :RR/S4 c:RR/S4 | L:VI/II ' :RR/S4 panel panel
7T
F IO iu;:]b\é?ltage _ - {:Current input | {:Current input - - -
- - i/:No
F {1 |5 Standby - - - - - - function is
assigned
/Y :Preset
[ B B {0 4:Frequency .
d _ _ - e O - - :Standb
| (S3) (S:g%emand 3 priority switching o -standby
L.':.’-.".'L'}:::’/ EZF:'-I'ED'/;-',: o Nl W I IR iyl EFHE'EH
Eam et i) N, uua/ oFEnng e, uud/ £ 31 Tterminal
FAOO famming - ot F 20 Tterminal |F 20 Tterminal | F 2 Tterminal |! &M _
terminal terminal SW tchln switchin swito h|n itching
switching switching 9 9 9
FEO T % - - £ % cl % - - -
carm | oo _ . [ (. “:Operation ~:Operation _
OO v = :RR/S4 VI VI panel panel
= Refer to Section 11 for input terminal functions.
Disabled (A L/ 5=0)
No change is made to the parameter setting.
Frequency setting by means of voltage: (R L/ 5= {)

Operation is performed by applying a voltage for setting the RR/S4 terminal 1 frequency.
When sink logic is selected:

PWR-P24/PLC ON: Standby (ON (short-circuited) by default)

F-CC ON: Forward run

R-CC ON: Reverse run

Frequency setting by means of current (5 L/ =)

This setting is used to set the frequency by applying a current of 4-20mA to the VI/II terminal.
PWR-P24/PLC ON: Standby (ON (short-circuited) by default)

F-CC ON: Forward run

R-CC ON: Reverse run

Voltage/current switching by means of an external terminal (5 L/ 5=3)

Switching between remote and local (different frequency commands) can be performed by turning on or off the S3 terminal. In
that case, apply a voltage via the RR/S4 terminal and a current via the VI/Il terminal.

S3-CC OFF: The frequency is set according to the voltage applied to the RR/S4 terminal.

S3-CC ON: The frequency is set according to the current applied to the VI/II terminal.

In sink logic mode: PWR-P24/PLC ON: Standby (ON (short-circuited) by default), F-CC ON: Forward run, R-CC ON: Reverse run.

E-5
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Frequency setting with operation panel and operation with terminal board (5 L 4="4)

This setting is used to set the frequency using the operation panel and to perform operation control using the terminal board.

Use the and @ keys to set the frequency.

In sink logic mode: PWR-P24/PLC ON: Standby (ON (short-circuited) by default),
F-CC ON: Forward run, R-CC ON: Reverse run.

Frequency setting and operation with operation panel (AL 5=5)

This settin? is used to set the frequency and to perform operation control, using the operation panel.

Use the keys to set the frequency.

Use the ‘ and ‘ keys to perform operation control.

Coast stop (F LI H=E5)

This setting is used to coast and stop the motor by means of an S3 terminal signal.

The frequency is adjusted according to the setting of the parameter = /1[I 2. The motor is operated in accordance with the

setting of the parameter [ /77 .

If S3 and CC are short-circuited, the motor will be put into a standby state. If the circuit between S3 and CC is opened, the

motor coasts and stops.
5.5 Selection of operation mode

5 [£0d |: Command mode selection

: Frequency setting mode selection 1

| . |
| *Function |
: These parameters are to program which command to the inverter (from operation panel, terminal board, remote :
| |

)

input device or options) will be given priority in running/stopping the operation and in frequency setting (speed).
<Command mode selection>

[Parameter setting]
Title Function Adjustment range Default setting

1 :Terminal input enabled

{:Operation panel input enabled (including LED/LCD option input)
= :2-wire RS485 communication input o
:4-wire RS485 communication input
~':Communication option input

Command
mode selection

~
!
o3
o

[Programmed value]

™~
D

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

{ ( Operation panel operation ) Press the and keys on the operation panel to Run and stop
a run. (including LED/LCD option input)

(X

™

( 2-wire RS485 communication operation ) Run and stop commands are entered from the 2-
wire RS485 communications device.
(Communication No.: FAQOO)

iy

[ 4-wire RS485 communication operation ] Run and stop commands are entered from the 4-wire
RS485 communications device.
(Communication No.: FA04)

-
=

1. ( Communication option input enabled Signals from an optional communication device are used to
start and stop operation.
= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.36.

* There are two types of function: the function that conforms to commands selected by £ /7 =, and the function that
conforms only to commands from the terminal board.
= Refer to the table of input terminal function selection in Section 7.2.

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

I sl
L
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<Frequency setting mode selection>
[Parameter setting]
Title Function Adjustment range Default setting

{:VI/ll (voltage/current input)
= :RR/S4 (potentiometer/voltage input)
7:RX (voltage input)
Y:Operation panel input enabled (including
LED/LCD option input)
5 :2-wire RS485 communication input

F tti d -
requency setling mode 5 :4-wire RS485 communication input

]
23
S3
o
"y

selection 1 7:Communication option input
£ :Optional Al1 (differential current input)
5:Optional Al2 (voltage/current input)
{ [1:Up/Down frequency
{ {:Optional RP pulse input
{ Z':Optional high-speed pulse input
[Programmed value]

i VIl input Speed setting commands are entered by external signals (0~10Vdc or 4(0)~20mAdc).
:_:'Z RR/S4 input Speed setting commands are entered by external signals (RR/S4 terminal:0~10Vdc).
_::' RX input Speed setting commands are entered by external signals (RX terminal:0~+10Vdc

(£5Vvdc)).
L [ Operation panel input ] Press the @and @ keys on the operation panel to set the
frequency.
(including LED/LCD option input)
':-: . [ 2-wire RS485 communication operation ] Speed commands are entered from the 2-wire
I RS485 communications device. (Communication
No.:FA01)

:'_:: . [ 4-wire RS485 communication operation ] Speed commands are entered from the 4-wire RS485

communications device.
(Communication No.:FA05)

: [ Communication option input enabled ] Speed commands are entered from an optional

communication device.

= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.36.

-

Speed setting commands are entered by external signals (Al1 terminal (option):
0~+10Vdc (+x5Vdc)).

Speed setting commands are entered by external signals (Al2 terminal: 0~10Vdc or
4(0)~20mAdc) (optional).

: [ Up/Down frequency ] Speed commands are entered by means of Up/Down frequency signals from
the terminal board. = Refer to Section 7.2.

! RP pulse input Speed commands are entered by means of RP pulses (optional).
r':_:': [ High-speed pulse input ] Speed commands are entered by means of high-speed pulses (optional).
E-7

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA E6581386

*The functions assigned to the following control input terminals (contact input: = Refer to Section 7.2) are always
activated regardless of the settings of the command mode selection [ /7 [ & and frequency setting mode selection 1

Fhod.

» Reset terminal (default setting: RES, valid only for tripping)
* Power removal terminal (assigned to PWR by default)

« Emergency stop terminal

*To make changes in the command mode selection £ /71i o and the frequency setting mode selection 1 F /1[I o first
stop the inverter temporarily.
No change can be made to them if the inverter is in operation.

H Preset speed operation
L 710 d: Set this parameter at [{ (terminal board).
F 104 Any setting is valid.

1) Setting the run, stop and operation frequencies with the operation panel

Title Function Example of setting | Run/stop |:Press the and Keys
- . ! (Operation
Chod Command mode selection p'anel input) on the operation panel
Frequency setting mode 4 (Operation *To switch between forward run and reverse run,
FrRod . . o
selection 1 panel input) use the forward/reverse run selection F i~ .

5 Speed command |:Press the @ and @

keys on the operation
panel to set the frequency.

To save the frequency, press
. the ENTER key. Then, F L
. and the set frequency are
displayed alternately for a

- while.

Power —3¢
supply

U

Inverter

Shorted by a shorting bar when
shipped from the factory.

E-8
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2) Setting the run and stop frequencies (forward run, reverse run and coast
stop) by means of external signals and setting the operation frequency
with the operation panel

Title Function Example of setting | Run/stop |: ON/OFF of terminals F-CC/R-CC
fnod Command mode selection | I (Terminal (Standby: connection of terminals
input) PWR and P24/PLC)
[ i T} . o .
Fhnod Frequgncy setting mode 1 (Opgratlon Speed command | Set the frequency, using
selection 1 panel input)
the keys on
the operation panel.
" % The inverter is factory-
configured so that, if F and
Power —% Rareturnedonatthe
supply same time, the inverter will

stop operation. If
ON:Forward run, necessary, the direction of
OFF:Deceleration stop rotation can be reversed

ON:Reverse run, by changing parameter
OFF:Deceleration stop settings_

8’l;llés'ggé‘ljsliys’top = Refer to Section 6.2.1.
(The standby signal input *To save the frequency,

function can be assigned to press the ENTER key.
the S3 terminal by setting Then. £ and the set
the parameter AL/ to &) frequ’encgl are

displayed alternately
for a while.

Inverter

CCA RX VI/II RRIS4 PP
o 0—0—O0—0

3) Setting the run and stop frequencies (forward run, reverse run and
deceleration stop) with the operation panel and setting the operation
frequency by means of external signals

Title Function Example of setting Run/stop |: Press the and keys on
Command mode

cnbd selection { (Operation panel input) the operation panel
{(VI/Il (voltage/current % To switch between forward run and revgrse run,
. input) ) use the forward/reverse run selection F - .
Frpg | Freauency seting | 4 prisq (potentiometers | [Speed command . External signal input
mode selection 1 voltage input) ) (1) VI/Il terminal: 0~+10Vdc
3(RX (voltage input) ) (0~+5Vdc) or
4(0)~20mAdc
(2) RR/S4 terminal: Potentiometer
0~+10Vdc (0~+5Vdc)
(3) RX terminal: 0~+10Vdc (0~+5Vdc)
* Other speed settin
Power ——¥ 5 2-wire RS485 i?mput
supply —¢ 5 : 4-wire RS485 input enabled
7: Communication option input
enabled *
& Optional Al1 (differential current
Inverter input) *
5 Optional Al2 (voltage/current
Shorted by a shorting bar when input) *
shipped from the factory. { &I Up/Down frequency
{ 1. RP pulse input *
{2 High-speed pulse input *
(3) 0~+10Vdc
(0~+5Vdc) * Commands marked with * are
tP M ?(::g\\//[?cc) optional. Refer to Instruction Manual
or 4(0)-20mA of options described in Section 10.
(2) External potentiometer
E-9
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4) Setting the run, stop and operation frequencies (forward run, reverse run
and coast stop) by means of external signals (default setting)

Title Function Example of setting Run/stop ON/OFF of terminals F-CC/R-CC
rnnd Command mode 03:(Terminal input) Speed command External signal input
selection (1) VI/Il terminal: 0~+10Vdc
{(VI/l (voltage/current input) ) (0~+5Vdc) or
]
fnpy | Freauencysetting | ©(EE50 e 4(0)~20mAdc
THHE | mode selection 1 i:put) ) 9 (2) RR/S4 terminal: Potentiometer
3 (RX (voltage input) ) 0~+10Vdc (0~+5Vidc)
(3) RX terminal: 0~+10Vdc (0~+5Vdc)
" % The inverter is factory-
Power —X configured so that, if F and
supply —% R are turned on at the
X same time, the inverter will

ON:Forward run, stop operation. If
OFF:Deceleration stop necessary, the direction of
ON:Reverse run, rotation can be reversed
OFF:Deceleration stop by changing parameter
ON:Standby, settings.

OFF:Coast sto i

(The standby S‘i’gnal input = Refer to Section 6.2.1.
function can be assigned to
the S3 terminal by setting the
parameter AL/ 4 to 5.) * Other speed setting

Inverter

5 " 5 : 2-wire RS485 input
SP0O 0(;_*:50\\//;0 £ 4-wire RS485 input enabled
+b ™ (o~+_10VdC(Z 7: Communication option input enabled *
N (0~+5Vdc) &: Optional Al1 (Differential current
or 4(0)~20mAdc input) *
5: Optional Al2 (voltage/current input) *
(2) External potentiometer {03: Up/Down frequency
{ {: RP pulse input *
. {Z': High-speed pulse input *
* Commands marked with * are
optional. Refer to Instruction Manual
of options described in Section 10.
E-10

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

TOSHIBA E6581386

5.6 Selecting control mode

: VIf control mode selection

/
: * Function :
I With “VF-PS1,” the V/f controls shown below can be selected. :
: 0: Constant torque characteristics |
| 1: Voltage decrease curve |
: 2: Automatic torque boost (*1) :
: 3: Sensorless vector control ( *1) :
| 5: VIf 5-point setting :
| 6: PM control ( 2) I
| 7: PG feedback control ( *3) |
: 9: Energy-saving :
: 10: Advanced energy-saving :
| (*1) “Automatic control” parameter automatically sets this parameter and auto-tuning 1 at a time. :
: ('2) Use a dedicated motor with permanent magnets. |
'\ ("3) A PG feedback device (optional) is needed for this control. /;
[Parameter setting]
Title Function Adjustment range Default setting

i Constant torque characteristics

{: Voltage decrease curve

' Automatic torque boost

= Sensorless vector control 1

4: - (No operation)

Pt V/f control mode selection | 5: V/f 5-point setting o
5 : PM control
7: PG feedback control
| & - (No operation)
9: Energy-saving
10: Advanced energy-saving

/N Caution

* When operating the inverter with 7+ setto &/, J or 7 be sure to set the motor constant
parameter correctly. Failure to do this may cause the inverter not to control the motor properly,
Mandatory and thus cause the motor not to deliver the desired performance. For more information, see the

explanation of each F £ setting in the following sections.

1) Constant torque characteristics (Normal way of use)

| Setting of V/f control mode selection P £ =[] (Constant torque characteristics) |
This is applied to loads with equipment like conveyors and cranes that require the same torque at low speeds as at
rated speeds.

Base frequency voltage 1

)

abejjon 1ndinp

L
rll

0 > Output frequency [Hz]

Base frequency

* To increase the torque further, increase the setting value of the manual torque boost parameter . 5 .
= For more details, refer to Section 5.7.

V%]
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2) Decreasing output voltage

| Setting of V/f control mode selection P £ = { (Voltage decrease curve
This is appropriate for load characteristics of such things as fans, pumps and blowers in which the torque in relation

to load rotation speed is proportional to its square.

Base frequency voltage 1
©]
c
=]
s
<
o
&
g !
(VIT%] > Output frequency [Hz]

0

Base frequency

3) Increasing starting torque
| Setting of V/f control mode selection P £ =2 (Automatic torque boost) |
Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) from inverter.

This gives steady torque for stable runs.

Base frequency voltage 1

1}
L u

abeyjon 1ndinp

[VI[%] 1
0 > Output frequency [Hz]

m :The torque Base frequency
boost rate is
adjusted
automatically.

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

*Motor constant must be set.
The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1

command (Set F 5 to 4, and then reset £ 4 {1 {J to 2.).
<Information indicated on motor nameplate>
w L (Base frequency), u L o (Base frequency voltage), £ %1 5 (Motor rated capacity), F
current), F 4 {1 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

1 & (Motor rated
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4) Vector control-increasing starting torque and achieving high-precision
operation.

| Setting of V/f control mode selection P £ =3 (Sensorless vector control) |
Using sensorless vector control with a Toshiba standard motor will provide the highest torque at the lowest speed
ranges. The effects obtained through the use of sensorless vector control are described below.

(1) Provides large starting torque.

(2) Effective when stable operation is required to move smoothly up from the lowest speeds.

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

(4) Effective in producing high motor torque at low speed.

Set F - to 3 (sensorless vector control) to operate multiple motors of the same type in parallel or to operate a motor
with a two or more notches lower rating.

*Motor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set 5 4 to 4, and then reset F 4 [J{J to 2.).
<Information indicated on motor nameplate>
w1 (Base frequency), L. s (Base frequency voltage), F % [1 5 (Motor rated capacity), = % [J & (Motor rated
current), F 4 I 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.

2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

5) Setting of V/f characteristic arbitrarily
| Setting of V/f control mode selection P £ =5 (V/f 5-point setting) |

In this mode, the base frequency and the base frequency voltage for the V/f control need to be set to operate the
motor while switching a maximum of 5 different V/f characteristics.

[Parameter setting]

Title Function Adjustment range Default setting
Fis0 V/f 5-point setting VF1 frequency O.0~F H Hz o0
Figi V/f 5-point setting VF1 voltage G0~ 100 % * o0
Fig2 V/f 5-point setting VF2 frequency O0~FH Hz o0
F 93 V/f 5-point setting VF2 voltage aa~ 100 % * o
F 94 V/f 5-point setting VF3 frequency O0~F H Hz o0
F i85 V/f 5-point setting VF3 voltage a0~100 % * a0
F i85 V/f 5-point setting VF4 frequency O0~FH Hz o0
g7 V/f 5-point setting VF4 voltage aa~ 100 % * o
FI{9F V/f 5-point setting VF5 frequency a0~F H Hz o0
F i85 V/f 5-point setting VF5 voltage OO0~ 100 % * o0

r
*100% adjustment value (200V class: 200V, 400V class: 400V)

Base frequency [V/f 5-point settin ]
voltage 1 il A P 9
P
2 — VF4
2 e VF3
S F {95
= ) VF1
Q Figd VF2
F i3
[VI[%] =y '4
wh o
— _ 7~ Output frequency [Hz]
O F790[F 30 F7949 F (38 F 738 [ oL Y
Base frequency 1
E-13
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Note 1: Restrict the amount of torque to boost (s &) to 3% or so. Boosting the torque too much may impair the
linearity between points.

Note 2: If the V/f 5-point is set within the diagonally shaded area in the figure below, the V/f 5-point is placed
automatically on the boundary line (heavy line in the figure).

Voltage A
100%
: Area in which the
V/f 5-point cannot
be set
0 >
i % 0.4413 wi Frequency

6) Operating a permanent magnet motor
| Setting of V/f control mode selection P £ =5 (PM control) |

Permanent magnet motors (PM motors) that are light, small in size and highly efficient, as compared to induction
motors, can be operated in sensorless operation mode. Note that this feature can be used only for specific motors.
5 For more information, contact your supplier.

7) Operating the motor at periodic speeds by means of a motor speed
sensor
| Setting for V/f control mode selection P £ =7 (PG feedback contro) |

Set ' to I to operate the motor at periodic speeds.
Use this setting when operating a motor two or more ranks lower in capacity than the inverter at periodic speeds.

A PG feedback device (optional) is needed. In addition, a motor with a speed sensor (encoder) should be used.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:
1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set 5 4 to 4, and then reset F 4 [J[J to 2.).
<Information indicated on motor nameplate>
w1 (Base frequency), L. s (Base frequency voltage), F % [I 5 (Motor rated capacity), = % [J & (Motor rated
current), 4 I 7(Motor rated rotational speed)
= Refer to 6.19 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.19 selection 3.

E-14
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8) Energy-saving
| Setting of V/f control mode selection P £ =9 (Energy-savingﬂ

Energy can be saved in all speed areas by detecting load current and flowing the optimum current that fits the load.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:
1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set 477 to ¥, and thenreset F 4 [J[J to 2.).
<Information indicated on motor nameplate>
w i (Base frequency), v L o (Base frequency voltage), F {15 (Motor rated capacity), = [/ & (Motor rated
current), 4 [! I (Motor rated rotational speed)
= Refer to 6.19 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.19 selection 3.

9) Achieving further energy-saving

| Setting of V/f control mode selection P £ = { ] (Advanced energy-savingﬂ
More substantial energy savings than those provided by setting £ to {/ can be achieved in any speed range by
keeping track of the load current and passing a current appropriate to the load.

*Motor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 47 to 4, and thenreset F 5 to =.).
<Information indicated on motor nameplate>

+— w L (Base frequency), u L w (Base frequency voltage), F 4 {1 5 (Motor rated capacity), F 5 i & (Motor rated —
current), 4 [I 7(Motor rated rotational speed)
= Refer to 6.19 selection 2.

2) Manual setting
Set each motor constant manually.

= Refer to 6.19 selection 3.

10) Precautions on vector control

1) When operating a motor in automatic torque boost mode or vector control mode (F = =2, 5 or 7), enter each
motor constant indicated on the nameplate (.. (base frequency), L o (base-frequency voltage), £ 4 [ 5 (rated
capacity of motor), F 5 I & (rated current of motor) and F 5[ 7 (rated number of revolutions of motor) ), read the
precautions on auto-tuning 1 on section 6.19 (1), and then set F ~ 7 [ to = (auto-tuning). If the cable length is in
excess of 30m, be sure to perform the auto-tuning (£ 4 £ [/=") mentioned above, even when using a standard
motor recommended by Toshiba.

2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base frequency
(w L ). The same characteristics will not be obtained in areas above the base frequency.

3) Use a motor that has 2 to 16P.

4) Always operate the motor in single operation (one inverter to one motor). (Except for; # £ =) Sensorless vector
control cannot be used when one inverter is operated with more than one motor.

5) The torque produced by the motor decreases more or less around the rated frequency because of a voltage drop
cause motor-generated torque in the vicinity of rated frequency to be somewhat lower.

6) Connecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce motor-
generated torque. Setting auto-tuning 1 may also cause a trip (£ £ =, £ £ = {~3)rendering sensorless vector
control unusable. In the event of a trip, perform auto-tuning with the inverter connected directly to the motor, or
enter the motor constant calculated from the motor test results.

7) Connect speed sensor for vector control with sensor to the motor. Connecting via gear, etc. causes motor's
oscillating or inverter's trip by lack of rigidity.

E-15
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5.7 Manual torque boost—increasing torque boost at low speeds
: Manual torque boost 1
e
I+ Function :
: If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this parameter. :
e e e
A
Base frequency voltage 1
o
C
8
=%
<
o
5
«Q
[}
[VI[%] wb 1
0 > Output frequency [Hz]
Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
= Manual torque boost 1 O.0~30.0% According to model = Refer to page K-41.
*This parameter is valid when F £ = (Constant torque characteristics), ! (square reduction torque), 5 (V/f 5-point setting).
Note: The optimum value is programmed for each inverter capacity. Be careful not to increase the torque boost rate
too much because it could cause an overcurrent trip at startup. If you are going to change the set values, keep
them within +2% of the standard default values.
5.8 Base frequency

: Base frequency 1
: Base frequency voltage 1

|
| ¢ Function
|
|
|
|

rated frequency.

Sets the base frequency and the base frequency voltage in conformance with load specifications or the motor's

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

A
Base frequency voltage 1

©]

=%

©

=%

<

o

5

«Q

@
V] 0 > Output frequency [Hz]

Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
, Base ICOACOnO Hy Inverter with a model number ending with -WN: 5 [
Y frequency 1 | & KT -WP: 5800
Base 200V models: & 3 {1
) frequenc 200V class: 5~3 3 V | 400V models:

s q Y 1400V class: 50~5580 V Inverter with a model number ending with -WN: 5[
voltage 1 -WP: 1l

Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (L ). Even if the
ency (F H) or the upper limit frequency (L1 ) is set above this frequency, this limitation is

maximum frequ
imposed on the

output frequency.
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5.9 Maximum frequency

FH |: Maximum frequency

|
| * Function

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

- ———————————————— — ———— — — — — ———— = = = — — — = = = — = = = = —————————

Output frequency [Hz]
80H A In case of [F H[=80Hz * This function determines the
z i maximum value in line with the
_ i ratings of the motor and load.
60Hz In case of [F H=60Hz i« Maximum frequency cannot be
adjusted during operation. To
adjust, first stop the inverter.
AN
»
0 100% Frequency setting signal [%]

*If F H is increased, adjust the upper limit frequency !/ as necessary.

[Parameter setting]

Title Function Adjustment range Default setting
FH Maximum frequency JO0~5000 Hz 8o

Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (L ). Even if the
maximum frequency (F H) or the upper limit frequency (11 ) is set above this frequency, this limitation is
imposed on the output frequency.

5.10 Upper limit and lower limit frequencies

: Upper limit frequency

: Lower limit frequency

| . |
| * Function |
: Programs the lower limit frequency that determines the lower limit of the output frequency and the upper limit :
: frequency that determines the upper limit of that frequency. :

N e e e e e e e e . — —— ——————————————————————————————————————————————— 7
Output frequency [Hz] Upper limit Output frequency [Hz] Lower limit
frequency frequency
A A
N, ’/ N,
7 7
0 Frequency 100% 0 Frequency 100%
setting signal setting signal
* Frequencies that go higher % The output frequency cannot
than /L will not be output. be setatlessthan ! [ .

[Parameter setting]

Title Function Adjustment range Default setting
Inverter with a model number ending with
UL Upper limit frequency O.0~F H Hz -WN: 5 0.0
-Wp: 500
Ll Lower limit frequency a0~ Hz o0
E-17
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5.1 Setting frequency command characteristics

| F28 i {F283 | [R {F2|: Vvin point setting

|F2 IDHF2 (2] [RuF2]:RRIS4 point setting

| F2 {6 M F2 !9 |: RX point setting

[Fea2 HF225]:

| =4 | .

| Fecd | | Fedi | ) It sets up, when using the optional circuit board.

|F2IY MF2IT|:

| FA ! ! M FB !4 |: Point 1, 2 setting/ frequency

= For details, refer to Section 7.3.

* Function

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

5.12 Preset speed operation (speeds in 15 steps)

| 501 |~| 507 |: Preset speed operation frequencies 1~7
F287 HF294 |: Preset speed operation frequencies 8~15

= = ——_————————————————————

|
* Function

|
: A maximum of 15 speed steps can be selected just by switching an external contact signal. Preset speed
: frequencies can be programmed anywhere from the lower limit frequency . . to the upper limit frequency {1 .

— [Setting methods]
1)Run/stop
Run and stop control is experienced by the operation panel (Default setting).

X}

selection : 2-wire RS485 communication input
: 4-wire RS485 communication input

: Communication option input

O XN Y]

Title Function Adjustment range Example of setting
i Terminal input enabled
{: Operation panel input enabled (including
rnnd Command mode LED/LCD option input) n

Note 1: If speed commands (analog signal or digital input) are switched in line with preset speed operations, select the

terminal board using the frequency setting mode selection 1 /7 .
= Refer to 3) or Section 5.5.

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

Setting from speed 1 to speed 7

Title Function Adjustment range Default setting
c_ oy _ T Preset speed operation T .
J0 T ar . Lol T Lol
frequencies 1~7
Setting from speed 8 to speed 15
Title Function Adjustment range Default setting
FORI~F2GY Preset speed operation Vo .
[y (T o 1 . LL T Lty
frequencies 8~15
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Example of preset speed contact input signal
O: ON —: OFF (Speed commands other than preset speed commands are valid when all are OFF)
. Preset speed
CcC
Terminal 112345678 ]910]11][12]13]14]15
S1 $1-CC o[-To]- -Jo]-To[-TJo[-Jo]-To
S2 S2-CC - lolo]-]T-TolJo|-]-Tolo[-]-]Jo]o
S3 S3-CC - -] -Jolololo|-]-1T-]1-]o]o]o]o
RR/S4 I'Rrisa-cC — -1 =-1=1-1=]-]olo]o]o|o|o]o]|o
*Terminal functions are as follows. (Default setting)
Terminal S1 Input terminal function selection 5 (S1) F ¢ {5={J (S1)
Terminal S2 Input terminal function selection 6 (S2) F ¢ {&5= {2 (S2)
Terminal S3 Input terminal function selection 7 (S3) =  { 7= ! (S3)
Terminal RR/S4 Input terminal function selection 8 (S4) F { (5= {5 (S4)

*The RR/S4 terminal is set by default as an analog voltage input terminal. To use it as an input terminal for preset
speed operation, turn the SW3 switch to the S4 position.

[An example of the connection of terminals]

F (Forward run) /_ Forward
R (Reverse run) /‘ Reverse
CcC -
S1 /_ Preset speed command 1
S4 RR
1 :D S2 /—‘ Preset speed command 2
SW3

S3 /—A Preset speed command 3
RR/S4 /— Preset speed command 4

3)Using other speed commands with preset speed command
When no preset speed command is issued, the inverter accepts an input command from the operation panel or
another analog input device.

Other speed commands

Preset speed | Frequency setting signals from the operation Analog signal input command

command panel (VI/Il, RR/S4, RX, Al1 and Al2)
Entered Not entered Entered Not entered
Preset speed Preset speed Preset speed Preset speed
Entered . . . .

command valid command valid command valid command valid
. Operation panel ) .
Not painted command valid - Analog signal valid -

*The preset speed command is always given priority when other speed commands are input at the same time.
*To use the RR/S4 terminal as an analog input terminal, turn the SW4 switch to the RR position. Note that this
makes it impossible to use the function assigned to S4.
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Below is an example of 7-step speed operation.

Output A 501
frequency [Hz] P
5-3 .
P
-5
Srh
-7 )
Time
0 >» [s]

: ON
F-CC | L OFF
S1-CC | 8EF
S2-CC 8§F
5 S3-CC 8EF

Example of 7-step speed operation

5.13 Selecting forward and reverse runs (operation panel only)

— Fr : Forward/reverse run selection

* Function
Program the direction of rotation of the motor when the running and stopping are made using the RUN key and
STOP key on the operation panel. Valid when /7! 4 (command mode selection) = { (operation panel input).

-—— e = ——

[Parameter setting]

Title Function Adjustment range Default setting
1: Forward run
/: Reverse run
Fr F d/ lecti : H
m orwardireverse run selection 2 Forward run (F/R switching possible) H
=: Reverse run (F/R switching possible)

*Check the direction of rotation on the status monitor.
F - F:Forward run F r - ~:Reverse run

= For monitoring, refer to Section 8.1.

*When the F and R terminals are used for switching between forward run and stop from the terminal board, the F i~
forward/reverse run selection parameter is rendered invalid.
Short across the F-CC terminals: forward run
Short across the R-CC terminals: reverse run

*If F and CC, as well as R and CC are connected at the same time: Stop (Default setting)
Use the parameter F {[1 5 to select between reverse run and stop in this case.
= For more details, refer to Section 6.2.1.

*This function is valid only when [ /77 4 is set at { (Operation panel input enabled).
* To switch between forward run and reverse run from the control panel with parameter F - setto & or J, perform

these steps: to switch to forward run, press the@ key while holding the @ key down, or to switch to reverse

run, press the key while holding key down.

E-20
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5.14

Setting the electronic thermal

[ EH- ]

|
|
: This parameter allows selection of the appropriate electronic thermal protection characteristics according to the
1

Motor electronic thermal protection level 1

Electronic thermal protection characteristic selection

: Temperature detection

particular rating and characteristics of the motor.

[Parameter setting]

: OL reduction starting frequency

Title Function Adjustment range Default setting
Motor electronic
EH- thermal 0~100 % i
protection level 1
Defaul |
© z?u t Motor type Over O.a d Overload stall
setting protection
) o O (protect) x (not stall)
Electronic ] Standard | O (protect) O (stall)
therma.l c Motor x (not protect) x (not stall)
oLn protection Iy
- 3 x (not protect) O (stall)
characteristic = o) toct * (not stall
selection il VF (protect) (not stall)
5 Motor O (protect) O (stall)
L (special x (not protect) x (not stall)
7 motor) x (not protect) O (stall)

1) Setting the motor electronic thermal protection level 1 and electronic thermal protection
characteristics selection

The electronic thermal protection characteristics selection {71 /7 is used to enable or disable the motor overload trip
function ({7 L ') and the overload stall function.

The motor overload trip function (£ .. ') needs to be selected with the parameter i, [, while the inverter overload
trip function (L {) is always activated.

] Explanation of terms:
Overload stall (Soft stall)

The function of automatically lowering the output frequency before the motor overload trip function
L £ is activated when the inverter detects that an excessive load is applied to the motor. (Lowers
maximum about 48Hz when basic frequency is 60Hz.) This function enables the inverter to output a
frequency commensurate with the load current so that the motor can keep running without tripping.
This function is useful for such loads as fans, pump, and blowers, which have the square reduction
torque characteristic that the current passed decreases as the rotating speed falls.

Note: Do not use this overload stall function for loads with a constant torque characteristic (to which a
constant load current is always passed regardless of their speed).

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

Default setting Overload protection Overload stall
o O (protect) x (not stall)
/ O (protect) O (stall)
c x (not protect) x (not stall)
= x (not protect) O (stall)
E-21
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M Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H ~ so that it fits the motor's
rated current.

Output current reduction factor [%]/[A]
A

EHrk10

EHC]<06

A
30Hz 7" Output frequency [Hz]

Note: The motor overload starting level is fixed at 30Hz. If necessary, set [, /T to 4, &,
& or 7. (See the following section.) Even if the inverter is used with a Toshiba
standard motor, the load may need to be reduced at frequencies of 30Hz and more
in some cases. In such cases, set [f{ = to 4, 5, & or 7 and set the [ .. reduction

starting frequency (F & i &) according to the motor.

[Example of setting: When the VFPS1-2007PL is running with a 0.4kW motor having 2A rated current]

5 Key operated LED display Operation
. Displays the operation frequency. (Perform_during operation stopped.)
b (When standard monitor display selection = 7 {[i=[ [Output frequency])

The first basic parameter “History function (5 L{ H)" is displayed.

x|
Lty
g

- @ @ EH- Press either the A key or the V key to change the parameter to £ H i~ .
A Press the ENTER key to display the parameter setting (Default setting:
LA I'L‘-l’ D 0, )

Press the A key to change the parameter to
Y [! (= motor rated current/inverter output rated current x 100
=2.0/5.0 x 100)

Press the ENTER key to save the changed parameter. £ 5~ and the
parameter are displayed alternately.

®O®

LI’!‘:I’(:IEHI-

[Using a VF motor (motor for use with inverter)]
M Setting of electronic thermal protection characteristics selection [J ! /7

Default setting Overload protection Overload stall
= O (protect) x (not stall)
5 O (protect) O (stall)
5 x (not protect) x (not stall)
7 x (not protect) O (stall)

A VF motor (a motor for use with an inverter) can be used in lower frequency ranges than the standard motor, but if
that frequency is extremely low, the effects of cooling on the motor will deteriorate.
In such a case, set the OL reduction start frequency parameter F 5 [ & according to the characteristics of the motor.

(Refer to the figure below.)

As a guide, it is advisable to set this parameter around the default value (VF motor 6Hz).

[Parameter setting]
Title Function Adjustment range Default setting

FENER OL reduction starting frequency G.0~50.0 Hz 50

Note: F & [ & is enabled when /L [T=4~7.

E-22
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B Setting of motor electronic thermal protection level 1

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

than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H -~ so that it fits the motor's
rated current.

* If the indications are in percentages[%], then 100% equals the inverter's rated output current [A].

Output current reduction factor [%]/[A]

A
[EHr]1.0
£ Hr[x0.6
A
0 >
FE&O6[F6.0Hz Output frequency [Hz]

Setting the motor overload starting level

2) Inverter overload characteristics
Set to protect the inverter unit. Cannot be turned off by parameter setting.

The inverter has two overload detecting functions, which can be switched from one to another using parameter
F L 3 ! (temperature detection).
[Parameter setting]

Title Function Adjustment range Default setting
{1:Standard (120%-60 sec.)
{: Estimation of temperature
If the inverter overload trip function (L {)is activated frequently, this can be improved by adjusting the stall
operation level £ & i ! downward or increasing the acceleration time A L  or deceleration time o £ .

™

FE3 ! Temperature detection i

W -5 S /= (Standard)

Protection is given uniformly regardless of ambient temperature, as shown by the 120%-60 sec overload curve in
the figure below.

Inverter overload

time [sl
60
Monitored output current [%]
A
0 >

0, 0,
110% 150% [1 00%: Inverter rated output current]

Inverter overload protection characteristics

E-23
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B F 5 3 /= ! (Estimation of temperature)

This parameter adjusts automatically overload protection, predicting the inverter internal temperature rise.
(diagonally shaded area in the figure below)

A
time [sl

60

\Monitored output current [%]
Val

0, 0,
110% 120% [1 00%: Inverter rated output current]

Inverter overload protection characteristics

Note 1: If the load applied to the inverter exceeds 120% of its rated load or the operation frequency is less than
0.1Hz, the inverter may trip (5L {or 4L {F~5L 3 F)in ashorter time.
Note 2: The inverter is factory-set so that, if the inverter becomes overloaded, it will automatically reduce the

carrier frequency to avoid an overload trip (L for JL {F~0LC 3 F). Areduction in carrier frequency

causes an increase in noise from the motor, but this does not affect the performance of the inverter.
If you do not want the inverter to reduce the carrier frequency automatically, set the parameter

F3iE=0.

E-24
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5.15 Changing the display unit % to A (ampere)/V (volt)

: Current/voltage unit selection

* Function ‘l
These parameters are used to change the unit of monitor display. :
% <A (ampere)/V (volt) :
Current 100% = Inverter’s rated current :
200V-class voltage 100% = 200Vac :
400V-class voltage 100% = 400Vac :

7/

pm————————————

H Example of setting
During the operation of the VFPS1-2037PL (rated current 16.6A) at the rated load (100% load), units are displayed

as follows:
1)Display in percentage terms 2)Display in amperes/volts
e N e N
5~ ¢ 01 5 ° | Output current: [l N o g Output current:
Lo 100% Lo 16.6A
| > DC voltage:
L¢ ¢ 7 /1 ° | DCvoltage: = alx] 200V
4 (L 100% o Y gy W N (Converted into
L ) L AC voltage) )
[Parameter setting]
Title Function Adjustment range Default setting
— 1. o/
(- Y] . . L. /0 Il
d5FL Current/voltage unit selection - % — A (ampere)/V. (volt) L
*The o 5 F 1! converts the following parameter settings:
* Adisplay Current monitor display
Setting of electronic thermal protection level 1/2 EHA F T3, FE L FESD
DC braking current Fos i
Stall prevention level Foo !
eV display Voltage monitor display
V/f 5-point setting Fig L FI83, FIBS FI8T7, F 185
Note: Base frequency voltage 1, 2 (w L v, F {7 {)is always displayed in the unit of V.
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5.16  Meter setting and adjustment

FI5L |: FM terminal meter selection : FM output filter
F Il |: FM terminal meter adjustment : AM terminal meter

F§ 75 |: Constant at the time of filtering selection

FEE& ! ]: FM voltage/current output : AM terminal meter
switching adjustment

F 582 |: Inclination characteristic of FM : Inclination characteristic
output of AM output

: FM bias adjustment : AM bias adjustment
* Function i

Inverter’s operation data is sent to the FM terminal (AM terminal) as analog voltage signals or analog current
signals. To display inverter’s operation data, connect a meter to this terminal. The “FM terminal-connected meter
adjustment F /7" (AM terminal-connected meter adjustment A /) parameter is used to calibrate the meter.

p_—_———————

Note 1: The signal output from the FM and AM terminal is an analog voltage signal or an analog current signal.
(positive (+) side output. For signed data, an absolute value is output. To output data with positive and
negative sings, you need to use two extended terminal boards (optional).)
Note 2: To the FM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
5 voltmeter, if necessary. The FM terminal can also be used as a 0(4)~20mAdc output terminal.
To the AM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
voltmeter, if necessary.

Connect meters as shown below.

<Connection to terminal FM>

FM s
Meter: Frequency meter
VF-PS1 // (default setting)
CCA - . . —
The reading of the frequency meter fluctuates during calibration.

*A frequency meter QS60T is optionally available.

H Output modes of the FM terminal
When used with a 0~1mAdc ammeter  When used with a DCO~10V voltmeter ~ When used with a 0(4)~20mAdc

(Default setting)
o-10v FM o0-10v FM o0-10v FM
0-20mA 0-1mA 0-20mA 0-1mA 0-20mA 0-1mA
SW2 SW2
swz FER (=0 FER i=1
When the optional frequency meter QS60T is
connected, this mode is selected.
<Connection to terminal AM >
AM *
Meter: Ammeter
VF-PS1 / (default setting)
CCA - , , —
The reading of the ammeter fluctuates during calibration.

%It is recommendable to use an ammeter with a current rating 1.5 or more times as high as the output current
rating of the inverter.
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[Terminal FM-related parameters]

Title Function Adjustment range AdJ:Jes\;(grent Default setting
1. Output frequency (a)
{: Frequency command value (a)
': Output current (b)
= Input voltage (DC detection) (c)
4: Output voltage (c)
5: Compensated frequency *2 (a)
5 : Speed feedback (real-time value) (a)
7: Speed feedback (1 second filter) (a)
& Torque (d)
5 Torque command (d)
{ {:Torque current (b)
{ &' Exiting current (b)
{ 3: PID feedback value (a)
{4 : Motor overload factor (OL2 data) (a)
{5 Inverter overload factor (OL1 data) (a)
{ & : Regenerative braking resistance overload factor (OLr data) (a)
{ 7: Regenerative braking resistor load factor (% ED) (a)
{ & Input power (b)
{5 Output power (b)
2 3 Optional Al2 input (a)
2 Y :RR/S4 input (a)
' 5: VI input (a)
2 5:RXinput (a)
£ 7:Optional Al1 input (a)
I EM terminal meter ,_::".:_:’3, FM output (Do not select this option.) (a) i
FI5L | selection ¢ 3:AM output @) u
7 - Fixed output 1 -
3 {: Communication data output -
72 Fixed output 2 -
7 3 Fixed output 3 -
34 Cumulative input power (a)
3 5: Cumulative output power (a)
Y 5: Gain display -
& : My function monitor 1 *1
I Y 7: My function monitor 2 *1 —
Y & My function monitor 3 *1
Y 5 My function monitor 4 *1
5 I7: Signed output frequency (a)
5 !: Signed frequency command value (a)
5 Z: Signed compensated frequency (a)
5 3:Signed speed feedback (real-time value) (a)
5 H:Signed speed feedback (1 second filter) (a)
5 5:Signed torque (d)
5 5 : Signed torque command (d)
5 B Signed torque current (b)
5 5: Signed PID feedback value (a)
& [1: Signed RX input (a)
£ !:Signed optional Al1 input (a)
£ £': Signed fixed output 1 -
£ 3 Signed fixed output 2 -
& 4 Signed fixed output 3 —
. FM terminal meter _ *3
s adjustment
FEE gfofﬂfé?i%afjhe time 1, msec, & msec~ {{J [l msec B4
FEER ! EMpvuotltsa\A%i(te(/;ﬁijr:gent {1:Voltage output (0~10V), {:Current output (0~20mA) g
Fooz FM output gradient | [/:Negative gradient (downward-sloping), .
" HHE | characteristic {:Positive gradient (upward-sloping) !
FEER3 | FMbias adjustment | — (0.0~ {00.0 % o.0
1:No filter
{:Filter approx. 10ms
FEEY | FM output filter 2 :Filter approx. 15ms o
= :Filter approx. 30ms
:Filter approx. 60ms

*1: Monitor adjustment level selected.

*2: “Compensated frequency” refers to the frequency actually sent from an inverter to the motor connected.

*3: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between FM and CCA: Approx. 3.6V)

*4: The output current, input voltage, output voltage, compensated frequency, speed feedback (real-time value) torque, torque
current and exciting current output (FM/AM/pulse and monitor output) can be filtered.
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[Terminal AM-related parameters]

Title Function Adjustment range Default setting
ANSL AM terminal meter selection Same as F/15L (2 5:AM output disabled) Z
A AM terminal meter adjustment | — *1
FEAS AM output gradient i :Negative gradient (downward-sloping), /
- characteristic {:Positive gradient (upward-sloping)
FERE AM bias adjustment 0.0~ 100.0% 0.0

*1: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between AM and CCA: Approx. 3.6V)
H Resolution
Both the terminals FM and AM have a maximum resolution of 1/1024.

: *With the default settings, FM terminal outputs about 4.7V (external impedance is ©© ) or about 1mA (external 1|
: impedance is 0Q), when running frequency is 80Hz. AM terminal outputs about 4.7V or about 1mA, when the :
| output current reading on the operation panel is 185%. :

[Example of the calibration of the frequency meter connected to the terminal FM]
* Use the meter's adjustment screw to pre-adjust zero-point.

Key operated LED display Operation
_ crnn Displays the operation frequency.
i (When standard monitor display selection = 7 {[i=[ [Output frequency])
AUH The first basic parameter “History function (5 1{ H)" is displayed.
5 @ @ Fn Press either the A or V key to select “F /7.”
@ son Press the ENTER key to display the operation frequency.

Press either the A key or the V' key to adjust the meter.
The meter reading will change at this time but be careful because there will
be no change in the inverter's digital LED (monitor) indication.

[Hint]
@ @ 8 @ It's easier to make the

]
pou

c

adjustment if you push and
hold for several seconds.

*By setup, before the needle of meter beings to sway, it will take time.

OO The adjustment is complete. ~ /7 and the frequency are displayed
alternately.
E0n The display returns to its original indications.
Heu (When standard monitor display selection = 7 {[i=[ [Output frequency])

p
I % For meter connection, the VF-PS1 inverter has two output terminals; FM and AM, which can be used |
| simultaneously. |

M Meter adjustment 1 when the inverter is at rest (adjustment by setting 75 (R 5L )to 35: Fixed output 1,
=2 Fixed output 2, 7 3: Fixed output 3)
If it is difficult to calibrate a meter because of large fluctuations of its reading, you may put the inverter out of
operation to make its calibration easier.
It is possible to adjust the meter for the data item selected with the parameter F /75 . or 5751 . Adjustment
levels (a) through (d) shown in the table on the previous page change according to the settings of fixed outputs 1
through 3, as shown in the table below. Use this table as a reference when calibrating the meter(s).
Values adjusted with fixed outputs are put out from the FM (AM) terminal when values in the table are used for
operation. For examples of adjustments, see the next page.
Fixed output 1 comes in handy for adjusting items at adjustment level (a) or (c).
Fixed output 2 comes in handy for adjusting items at adjustment level (b).
Fixed output 3 comes in handy for adjusting items at adjustment level (d).
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Meter adjustment

) Fixed output 1 Fixed output 2 Fixed output 3
Adjustment level

! FOSL(RNASL) 30 FOSL(RNSL) 32 FOSL(RNSL) 33
(a) FH 54% 40%
(b) 185% 100% 74%
(c) 150% 81% 60%
(d) 250% 135% 100%

Note: The 100% value of input/output power is the product of /3 x200V (400V) x inverter's rated current.

[Example: Procedure of calibrating the meter connected to the terminal AM to which “output current” is assigned.]

Key operated LED display Operation
_ . Displays the operation frequency. (Perform during operation stopped.)
HL (When standard monitor display selection F 7 ! =[ [Output frequency])
RUH The first basic parameter “History function (A L{ )" is displayed.

&
©

Press either the A or V keytoselect“R/75L.”

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

23 Set the parameter at 5~ (fixed output for meter calibration 2) by pressing
St the A key.

Press the ENTER key to save the change. Then, 5 /75 . and the set value
are displayed alternately.

A Select the AM terminal meter adjustment 5 /7 by pressing the V key.

on Press the ENTER key to switch to the data display mode.

ORLB®

Press either the A key or the V key to adjust the meter.

* Adjust the pointer to the graduation to which you want it to point when the —

inverter passes a current 100% larger than its rated output current.
(The meter reading will change at this time but be careful because there
will be no change in the inverter's indication).

[Hint]
It's easier to make the

W adjustment if you push and
hold for several seconds.

By setup, before the needle of meter beings to sway, it will take time.

@
S

N1 Press the ENTER key to save the change. Then A /7 and the set value are
Ui | gisplayed alternately.
@ anst Select the “AM terminal meter adjustment 5 /7 5 L " by pressing the V key.
@ I Pressing the ENTER key allows the reading of parameter setting.
@ c Return the parameter setting to = (output current display).
~r, . = | Press the ENTER key to save the change. Then, A /75 . and the set value
RIisLof .
are displayed alternately.
Press the MODE key three times to return to the running frequency display
on mode. (When standard monitor display selection F 7 /=L [Output
frequency])
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H Gradient bias adjustment of analog monitor output

Here is an example of the adjustment of output from 0-20mA — 20-0mA, 4-20mA using the FM terminal.

FEEZ=1 FEE =0 FEEZ=! FEE3=2L
(mA)
20 ..................
|
0
0 100%

FEid FiEgd

0 100% 0 100%

*The analog output inclination can be adjusted using the parameter F /7.

5 5.17

PWM carrier frequency

: PWM carrier frequency
: Random mode
: Carrier frequency control mode selection

o ————————————————————————————————————————————————————— ~

7« Function

1) The sound tone of acoustic noise can be changed by adjusting the PWM carrier frequency. This parameter is
also effective in preventing the motor from resonating with its load machine or its fan cover.

2) In addition, this parameter reduces the electromagnetic noise generated by the inverter. Reduce the carrier
frequency to reduce electromagnetic noise. Note: Although the electromagnetic noise level is reduced, the
magnetic noise of the motor is increased.

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

4) To set the parameter F 5 {5 to & or 3 has the effect of suppressing voltage serge to the motor. Reduce the
carrier frequency to less than 4kHz if the wiring between the inverter and motor is long (20 to 100m as a
guide).

~ e e e ——————————

[Parameter setting]
Title Function Adjustment range Default setting
According to model

CF PWM er f .0~ 1 R.OKHz (2.5 ~F.0kHz) [Note 1
L carrier frequency | (.00~ {E.[kHz (2.5 ~H.[kHz) [Note 1] _ Refer to page K-41.
Faic Random mode {J:Disabled, {: Enabled a
1 :Not decrease carrier frequency automatically
{/:Decrease carrier frequency automatically
F315 Carrier frequency = :Not decrease carrier frequency automatically, ;

control mode selection 400V class supported
= :Decrease carrier frequency automatically,
400V class supported

Note 1: For 200V-55kW to 200V-90kW models and 400V-90kW to 400V-630kW models, the carrier frequency is
between 2.5 and 8.0kHz inclusive.

Note 2: If [ F is set at 2.0kHz or above, it cannot be decreased below 2.0kHz during operation. Changes made to
decrease [ F below 2.0kHz take effect when operation is restarted after it is stopped.

Note 3: If [ F is 1.9kHz or less, you cannot change the setting at 2.0kHz or more. Changes made to increase £ F to
2.0kHz or above take effect immediately.

Note 4: If # £ (V/f control mode selection) is setto =/, F or 7, the inverter sets a lower limit of 2.0kHz for [ .
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Note 5: If you change the carrier frequency, you may need to reduce the inverter’'s continuous output current.
= Refer to Section 1.4.4, “Current reduction curve.”

Note 6: If the motor becomes overloaded when ~ 5 {5 is set to {I or & (carrier frequency not decreased
automatically), an overload trip occurs.

Note 7: For the setting 5 § /5= or 5 to take effect, power needs to be turned off and then turned back on. And
this parameter is invalidated for the ratings of 90 kW and over.

Note 8: When setting = 5 {5 to & or 3, be sure to set [ F at 4.0kHz or less.

Note 9: When setting £ F to {~ /.5, be suretoset F 5 { at 130% or less.

5.18 Trip-less intensification

5.18.1 Auto-restart (Restart during coasting)
: Auto-restart control selection

/A Warning

* Do not go near motors and equipment.

0 Motors and equipment that have stopped temporarily after momentary power failure will restart
suddenly after recovery. This could result in unexpected injury.

Mandatory | « Attach warnings about sudden restart after a momentary power failure on inverters, motors and

equipment for prevention of accidents in advance.

* Function
Auto-restart detect the rotating speed and direction of rotation of the motor during coasting or momentary
power failure, to ensure that the motor restarts smoothly (Motor speed search function). This parameter also
allows commercial power operation to be switched to inverter operation without stopping the motor.
During operation, “~ £ - 5” is displayed.

p—_—————————

1) Auto-restart after momentary power failure (Auto-restart function)

Input voltage

A

>
Motor speed / k \

Dy,

7

ON

F-CC _ OFF

* ./ 5= {: This function operates after power has been restored following detection of an undervoltage by the main
circuits and control power.

Title Function Adjustment range Default setting | Example of setting

i :Disabled

{:At auto-restart after momentary stop

Auto-restart control | Z:When turning ST operation standby

selection signal on or off [Note 1]

EE

YAt start-up

Note 1: ST standby signal can be turned on and off by turning on and off the terminal to which it is assigned.

Example: When ST standby signal is assigned to the S3 terminal, setting /{5 to &, F { { to [ (cancels the “ST
standby signal always ON” setting. By default, this parameter is set to 5: always ON.)and ~ { { Tto &
(assigns ST standby signal to the S3 terminal) makes it possible to momentarily stop and restart the motor
by just turning the S3 terminal off and then back on.

* If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.

* The function (4w 5= {,2,3,) is activated when the reset of trip or the power is turned on.

* The function (/s 5= {,3) is activated when an undervoltage is detected in the main circuit.

aou
LA

(¢ or

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

Motor speed
F-CC J |_
S3 (ST operation standby ‘

signal) -CC

* {1 5=2": This function operates after the S3-CC terminal connection has been opened first and then connected

again.
o

Example: When ST standby signal is assigned to the S3 terminal, setting /w5 to2, F ! ! to I (cancels the “ST

standby signal always ON” setting. By default, this parameter is setto &: always ON.)and F { { Tto &
(assigns ST standby signal to the S3 terminal) makes it possible to momentarily stop and restart the motor
by just turning the S3 terminal off and then back on.

Title Function Adjustment range Default setting Example of setting
i :Disabled
{:At auto-restart after momentary stop
L5 Auto-restart control | ' :When turning ST operation standby . 5 or 3
Hw selection signal on or off a eor
Joi+d
5 YAt start-up

* To restart the inverter in operation panel operation mode, press RUN key after a power failure.
*When F 3 75 (Number of PG input phases) = { (single phase) in PG feedback vector control mode (F £ =5 ), the
inverter may trip (£ - { 3: speed error) if the direction of rotation of the motor does not agree with.

Operation and application of the auto-restart function
* By using retry function F {7 5 together, auto restart function can be actuated at the time of tripping.

The motor coasts during the waiting period between the entry of a start command and the start of operation. If the coasting of

the motor during this period does harm to the machine, do not use the retry function.

« At restart, it takes several seconds. for the inverter to check to see the number of revolutions of the motor. For this reason,
the start-up takes more time than usual.

» When the auto restart function is selected, this function is actuated also at time of activation of motor and at the first
operation after the reset of tripping. The operation will restart after the waiting time passes.

* Use this function when operating a system with one motor connected to one inverter. This function may not operate
properly in a system configuration with multiple motors connected to one inverter.
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5.18.2 Regenerative power ride-through control/Deceleration stop during power
failure

: Regenerative power ride-through control

: Non-stop control time/Deceleration time during power failure

o = = = ——————————————————————————————————————————————,

* Function
1) Regenerative power ride-through control: When momentary power failure occurs during operation, this
function makes operation continue using the regeneration
energy from a motor.
2) Deceleration stop during power failure: When momentary power failure occurs during operation, this
function stops the motor quickly compulsorily. A forcible stop is

7/

carried outin F 3 /i (Deceleration time) using the regeneration
energy from the motor.

(Deceleration time varies with control.)

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

4
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

N ———————————

[Parameter setting]
Title Function Adjustment range Default setting

i :Disabled

_ Regenerative power ride-through

Lol ) {:Power ride-through b
control selection < ) . .
' :Deceleration stop during power failure:
- Non-stop control time/Deceleration - -
Fai0 foi~3 200 sec. o0

time during power failure
Note 1: The power ride-through control time when .., I = { depends on the setting of £ 7 /I, and the deceleration

time when { o [ =c' depends on the setting of F 3 /1.
Note 2: Even if these functions are used, a motor may coast according to load conditions.

- In this case, use the auto-restart function along with this parameter function. —

Note 4: Although the setting of = 3 {[I can be written when {{ ., [ is setto { (non-stop control), it cannot be written
when { [ is setto & (momentary power failure slowdown stop).

W An example of setting when L = {
[When power is interrupted]

Input voltage

% The time for which the operation of the motor

can be continued depends on the machine

Motor speed Coasting time ) . " . .
inertia and load conditions. Before using this
function, therefore, perform verification tests.

N,
. o » *Use with the retry function allows the motor to
Note: If power is interrupted | | Several hundreds of milliseconds ry
during deceleration stop,

power ride-through control
will not be performed.

to several tens of seconds. be restarted automatically without being
N brought to an abnormal stop.

[If momentary power failure occurs]

Input voltage

Motor speed

/ :

N
]
Non-stop control — “— Normal acceleration
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MW An example of setting when L [ =2

Input voltage

Motor speed

Ny,
7

‘ Time
Deceleration stop j

« Even after the recovery from an input power failure, the motor continues slowing down to a stop. If the voltage in the
inverter main circuit falls below a certain level, however, control will be stopped and the motor will coast.

« The deceleration time varies according to the setting of 5 7 {[. In this case, the deceleration time refers to the time
elapsed before a motor running at £ 5 (maximum frequency) comes to a full stop.

5.19 Dynamic (regenerative) braking - For abrupt motor stop

: Dynamic braking selection

: Dynamic braking resistance

: Allowable continuous braking resistance
: Braking resistance overload time

* Function
Dynamic braking is used in the following cases:
1) Need to stop the motor quickly.
2) The inverter trips because of an overvoltage (OP) during deceleration.
3) Fluctuation of load condition causes a regenerative power even at a constant speed such as press machine.

[Parameter setting]

Title Function Adjustment range Default setting
1 :Disabled
{:Enabled (braking resistance overload
Fh Dynamic braking selection detect) o

.~ :Select (braking resistance overload
not detect)

According to model

Phr Dynamic braking resistance 0.5~i000Q _. Refer to page K-41.
oLro Allowable continuous braking MR According to model
L= . (AN T e = AW NN kW

resistance = Refer to page K-41.

FL3g Braking resistance overload time | 1. {~5 0 .0 sec. 5.0

* Default settings vary from model dependent. = Refer to page E-38, 39.
Protection levels defined by F & & & (Refer to Section 6.15.2).

Note 1: The time set using F 5 5 5 is the time for which the resistor sustains an overload. (Enter the time elapsed
before the inverter trips if a load 10 times as large as the allowable continuous braking resistance specified
using # & L P is applied.) There is no need to change resistance settings recommended by Toshiba (except
DGP resistance setting).

Note 2: If the parameter F 5 is setto { or = (regenerative braking selected), the inverter will be set automatically so
as to deal with the regenerative energy from the motor by means of a resistor, without taking any action to limit
overcurrent. (The same functionas £ 35 5= )

Note 3: For inverters with ratings of 400V-250kW or more, set ' & to I, because separate dynamic braking units are
not included as standard equipment.
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All 200V VF-PS1 and 400V VF-PS1 with ratings of up to 220kW have built-in dynamic braking transistors as standard
equipment. If the rating of your inverter falls within this range, connect the resistor, as shown in Figure a) below or
Figure b) on the next page. If your inverter has a power rating of 250kW or more, connect a resistor, as shown in
Figure c).

4 N

Connecting an external braking resistor (optional)
a) External braking resistor (with a thermal fuse) (optional)

An external braking resistor
(optional)

MCCB
Three-phase —X
main circuit —X
Power supply — ¢

Inverter
[Parameter setting]
Title Function Adjustment range Example of setting
{7 :Disabled
{:Enabled (braking resistance
— Fh Dynamic braking selection overload detect) { —
' :Select (braking resistance overload
not detect)

% Do not connect an external resistor with a resistance (combined resistance) smaller than the minimum admissible
resistance.
For overload protection, be sure to set the parameters &~ and P & I F properly.

[Parameter setting]

Title Function Adjustment range Example of setting
Phr Dynamic braking resistance | 5.5~ {000 Q Any value
Allowable continuous brakin
PRl F . 9\ oo ~500.0 kW Any value
resistance

Set the parameter to
5.0 for type PBR*- or to
any value for other
types.

Braking resistance overload
time

"
o
PR
[Xx]
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b) When a using braking resistor without thermal fuse

* If no power supply is provided
for the control circuit

PBR

——
MCCB | MC
Thr.ee-lphalse %(/ ; \.//
main circuit H(/ | o
power supply 5 —
—~ Depression \ —
Mtransformer - —_—
2:1 : ]
[Note 2] [~ Forward run/stop
i » Reverse run/stop
[Note 1] Fuse
——1

Power supply

Note 1: Connection when using an MCCB with a top coil instead of an MC.
Note 2: A depression transformer is required for 400V models but not for 200V models.

[Parameter setting]

An external braking resistor (optional)

~N

Title Function Adjustment range Example of setting
1:Disabled
{:Enabled (braking resistance
Fh Dynamic braking selection overload detect) {
' :Select (braking resistance overload
not detect)
Fhr Dynamic braking resistance 0.5~1000Q Any value
All | ti ki
PLrE gwab e continuous braking 0o ~E00.0 kW Any value
resistance

(When the thermal braking resistor option is not used, be sure to set the parameters # & - and 7 5 [ - properly
for overload protection.)

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

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of the
inverter trip retention selection parameter F & [ ©'. = Refer to Section 6.26.2.

J
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4 )
c) Capacities of 400V-250kW or more
TH-Ry An external braking resistor (optional)
|_| PBR
.
* If no power supply is provided
PA PB i i i i
for the control circuit Dynamic braking unit (optional)
\ PB7
o — e — -
MCCB . MC ‘|PA/+ PC/-
Three-phase —X I < © R/L1 uim
P . —
main circuit —x > | @S/L2 | VIT2 ©
power supply —¢ — © T/L3 WIT3
P Depression — }
transformer \  — — —_—
U 21 i
M : Inverter FQ Forward run/stop
™ | I—OFLB # Reverse run/stop
[Note 1] Fuse Surge killer
L—1 ~Q FLC
......... @ g
Power supply

Note 1: Connection when using an MCCB with a top coil instead of an MC.

[Parameter setting]
Title Function Adjustment range Example of setting
{7 :Disabled

{:Enabled (braking resistance

| Fh Dynamic braking selection overload detect)
' :Select (braking resistance overload

not detect)

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

of the braking resistor.

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and

consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.

To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of the
inverter trip retention selection parameter F 5 [J ='. = Refer to Section 6.26.2.
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H Selection of braking resistor option and braking unit
Standard braking resistors are listed in the table below.
The usage rate is 3%. (Except for type DGP***)

Inverter type

Braking resistor

Model number

Continuous regenerative

[Note 2] Rating braking allowable capacity
[Note 1]
VFPS1-2004PL,
PBR-2007 120W -200Q 90W
2007PL
VFPS1-2015PL
S1-2015PL, PBR-2022 120W -75Q 90w
2022PL
VFPS1-2037PL PBR-2037 120W - 40Q 90W
VFPS1-2055PL PBR3-2055 240W - 20Q 96W
VFPS1-2075PL PBR3-2075 440W -15Q 130W
VFPS1-2110PM PBR3-2110 660W -10Q 200W
VFPS1-2150PM,
PBR3-2150 880W -7.5Q 270W
2185PM
VFPS1-2220PM PBR3-2220 1760W -3.3Q 610W
VFPS1-2300PM PBR3-2220 1760W - 3.3Q 610W
VFP$1-2370PM PBR-222W002 2200W - 2Q 1000W
5 ~2550P
VFPS1-2750P,
DGP600W-B1 3.4kW -1.7Q 3400W
2900P
VFPS1-4007PL
PBR-2007 120W - 200Q 90W
~4022PL
VFPS1-4037PL PBR-4037 120W -160Q 90W
VFPS1-4055PL PBR3-4055 240W - 80Q 96W
B VFPS1-4075PL PBR3-4075 440W -60Q 130W
VFPS1-4110PL PBR3-4110 660W - 40Q 190W
VFPS1-4150PL, PBR3-4150 880W -30Q 270W
4185PL
VFPS1-4220PL PBR3-4220 1760W - 15Q 540W
VFPS1-4300PL PBR3-4220 1760W- 15Q 540W
VFPS1-4370PL PBR-417W008 1760W -8Q 1000W
~4750PL
VFPS1-4900P
S1-4900PC DGP600W-B2 7.4kW - 3.7Q 7400W
~4160KPC
VFPS1-4220KPC DGP600W-B3 8.7kW -1.9Q 8700W
VFPS1-4250KPC PB7-4200K
[Note 3] + 14kW - 1.4Q 14000W
~4315KPC
DGP600W-B4
PB7-4400K
+
VFPS1-4400KPC [Note 3] 17.4kW -0.95Q 17400W
DGP600W-B3
x2 (parallel)
PB7-4400K
VFPS1-4500KPC, +
[Note 3] 28kW -0.7Q 28000W
4630KPC DGP600W-B4
x2 (parallel)

Note 1: Continuous regenerative braking allowable capacities vary according to the rated capacity and resistance of

the resistor for reasons of endurance.
Note 2: PBR-O0000O, PBR3-0000 and DGP600W-BO: Braking resistor (Connected to PA/+, PB terminal)
Note 3: PB7-4000: Braking unit (Connected to PA/+, PC/- terminal)

Combined braking resistor (Connected to PA/+, PB terminal of PB7-4000)
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H Minimum resistance of connectable braking resistors
The minimum allowable resistance values of the externally connectable braking resistors are listed in the table
below.
Do not connect braking resistors with smaller resultant resistance than the listed minimum allowable resistance
values.
(For 250kW or greater models, a dynamic braking resistor drive unit (optional separate unit) is needed.)

Inverter 200V Class 400V Class
Related output capacity Resistance of Minimum allowable Resistance of Minimum allowable
(kW) standard option resistance standard option resistance
0.4 200Q 50Q - -
0.75 2000 50Q 200Q 60Q
1.5 75Q 350 200Q 60Q
22 75Q 200 200Q 60Q
3.7 40Q 16Q 160Q 40Q
55 20Q 10 80Q 30Q
7.5 15Q 8Q 60Q 20Q
11 10Q 50 40Q 20Q
15 7.5Q 50 30Q 13.3Q
18.5 7.5Q 3.3Q 30Q 13.3Q
22 3.3Q 3.3Q 15Q 13.3Q
30 3.3Q 2.5Q 13.3Q 10Q
37 20 1.7Q 8Q 6.7Q
45 20 1.7Q 8Q 5Q
55 2Q 1.7Q 8Q 5Q
75 1.7Q 1.3Q 8Q 3.3Q
| 90 1.7Q 10Q 3.7Q 2.50 ]
110 - - 3.7Q 1.9Q
132 - - 3.7Q 1.9Q
160 - - 3.7Q 1.9Q
220 - - 1.9Q 1.9Q
250 - - 1.4Q 10
280 - - 1.4Q 1Q
315 - - 1.4Q 1Q
400 - - 0.95Q 0.7Q
500 - - 0.7Q 0.7Q
630 - - 0.7Q 0.7Q
E-39
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5.20 Standard default setting
: Factory default setting

* Function
This parameter is to set two or more parameters at a time for different commands. Using this parameter, all
parameters can be also return to their respective default settings by one operation, and save or set specific
parameters individually.

Title Function Adjustment range Default setting

r.
.=

{:50Hz default setting
:’ :60Hz default setting
5' :Factory default setting

Y :Trip clear
s ; L
% :Cumulative operation time cleared
EHF Factory default 5 :Initialization oFl)‘ type information o
- setting :

7:Save user-defined parameters
£ :Reset of user-defined parameters
5:Cumulative fan operation time record clear
{ [ :Acceleration/deceleration time setting 0.01 sec.~600.0
sec. [Note 4]
{ {:Acceleration/deceleration time setting 0.1 sec.~6000 sec.
Note 1: This parameter is used to change the settings of other parameters. Therefore, [J is always displayed.
Note 2: £ 5 F cannot be set during the inverter operating. Always stop the inverter first and then program.

Note 3: When parameter £ 5 F' is invoked, the value set previously is displayed on the left side of the parameter.
Note 4: If £ 4 F is setto !}, the optional communication devices DEV002Z, PDP002Z and CCL001Z cannot be used
with the inverter. (The personal computer communications software PCM001Z cannot be used, either.)

Furthermore, the copy function of the LED extended panel option (RKP002Z) does not work normally, so use
only the parameter setting function and the monitoring function.

Note 5: If the power is turned off while the parameter + 4 F is being set, an error (£ £ F =) will occur when the power
is turned back on. If the £ £ F 2 error occurs, set £ 5 F again.

[Programmed value]

| 50Hz default setting (£ YP={)|

Setting £ & F at { causes all the following parameters to be set for operation using a base frequency of 50Hz.
(This does not change the settings of any other parameters.)

* Upper limit frequency /1 :50Hz < Commercial power/inverter SWItChlng frequency F 755 : 50Hz
- Base frequency 2 F { 71} :50Hz - PID deviation upper limit F 35 4 : 50Hz
« Maximum frequency F H :50Hz -+ PID deviation lower Iimit FIR5 : 50Hz
» Base frequency 1 L :50Hz - Process upper limit F 35 7 : 50Hz
* RR/S4 input point 2 frequency H o F & :50Hz -+ PID output upper limit 5 3 73 : 50Hz
« VI/Il input point 2 frequency 5 {F :50Hz -« Motorrated rotational speed £ 47 1 :1400~1480min-1 (According to model)
« RX input point 2 frequency F = {5 :50Hz - Point 2 frequency F & I* : 50Hz
« Al1 input point 2 frequency F ] : 50Hz

« Al2 input point 2 frequency F & 3 { : 50Hz

* RP/high-speed pulse input point 2 frequency ~ = F 7 : 50Hz

| 60Hz default setting (£ YP=2)|

Setting £ & F at & causes all the following parameters to be set for operation using a base frequency of 60Hz.
(This does not change the settings of any other parameters.)

« Upper limit frequency /1 :60Hz - Commercial power/inverter switching frequency = %55 : 60Hz
- Base frequency 2 F { 701 :60Hz -+ PID deviation upper limit F 354 1 60Hz
» Maximum frequency F ~ :60Hz - PID deviation lower limit = 35 5 1 60Hz
+» Base frequency 1 L. :60Hz - Process upper limit £ 35 7 1 60Hz
* RR/S4 input point 2 frequency H o F & :60Hz - PID output upper limit 5 3 7 1 60Hz
« VI/Il input point 2 frequency 5 {F :60Hz - Motorrated rotational speed F Y[ 7 1680 1775min-1 (According to model)
+ RX input point 2 frequency F & {5 :60Hz -+ Point 2 frequency F 5 {* : 60Hz
« Al1 input point 2 frequency F &2 5 1 60Hz

« Al2 input point 2 frequency F & 3 { 1 60Hz

« RP/high-speed pulse input point 2 frequency 5 2 3 7 : 60Hz
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| Default setting (£ YP=3)]
Setting parameter & Y ' to I resets all parameters except the following to their default settings.
*When this parameter is set to 3, is displayed for a while, then switches back to the original display (
or ). Note that this setting also clears all trip history records. Trip history data will be cleared at this time.

Following parameters are designed considering maintenance that they cannot be reset to the factory default setting
even if you set the parameter + 5 F at 7. Following parameters are not displayed on the user parameter group

£~ LI even if their settings are different from their default settings. So please be careful.

Title Function Title Function
UM History function Fu Optional Al2 input bias
FIsL FM terminal meter selection FHTg Optional Al2 input gain
It FM terminal meter adjustment FEEY Logic output/pulse train output selection (OUT1)
ANSL AM terminal meter selection FEZ MON1 terminal meter selection
R AM terminal meter adjustment FL5 73 | MON1 terminal meter adjustment
F {0F | Analog VI/VII voltage/current switching F& 4 MON2 terminal meter selection
Fios Analog Al2 (optiongl c.ircuit board) FE 75 | MON2 terminal meter adjustment
voltage/current switching
E4 70 | VIUIinput bias FEER ! FM voltage/current output switching
FYTl VI/Il input gain FEEE MON1 voltage/current output switching
F4 72 | RR/S4input bias FE5 | | MON2 voltage/current output switching
g N By B | i H CC (o
:,_. ,_; .:,;, E)T/;?)L:?Eligsgam :c ':'E/E” Quick registration parameter 1~32
F4 75 | RXinputgain FEELD | Freenotes
FHE Optional Al1 input bias FES5 Network option reset setting
FY 77 | Optional Al1 input gain

| Trip clear (£ Y FP=Y)|
Setting £ 5 F to 4 initializes the past four sets of recorded trip history data.
* (The parameter does not change.)

| Cumulative operation time clear (£ YP=5)]|
Setting £ 4 F to 5 resets the cumulative operation time monitor to the initial value (0 [zero] time).

| Initialization of type information (£ Y P=§)|
When a trip occurs because of a type error (£ £ 5 F is displayed), you can clear the trip by setting £ %~ to 5. This

function is used to reformat a control circuit board to adapt it to an inverter, for example, when a circuit board is
removed from an inverter to use another inverter for maintenance or for other reasons. This setting clears all type
data stored in the inverter.

| Save user-defined parameters (F YP=17)|
Setting £ 5 F to 7 causes all the current parameter settings to be stored individually.

| Reset of user-defined parameters (£ Y P=8)]|
Setting £ 5 F to & returns all parameters to the settings saved by setting the parameter £ 5 F=7.

* The above settings 7 and & allows you to have your own default parameter settings.

| Cumulative fan operation time clear (£ YP=9)|
Setting £ 4 F to 5 resets the cumulative fan operation time to the initial value (0 [zero] time). Set this parameter
when replacing the cooling fan, and so on.

| Acceleration/deceleration time setting: 0.01 to 600.0 sec. (£ YP={[]) |
When £ 5 F issetto {[i, the acceleration/deceleration time can be set within a range of 0.01 to 600.0 sec.

| Acceleration/deceleration time setting: 0.1 to 6000 sec. (£ Y FP= { .')I
When £ 5 F issetto { {, the acceleration/deceleration time can be set within a range of 0.1 to 6000 sec.

E-41

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA E6581386

5.21 Searching for all reset parameters and changing their settings

: Automatic edit function

* Function
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 I - .. Parameter setting can also be :
changed within this group. )

/

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

Note 2: It may take several seconds to display changed parameters because all data stored in the user parameter
group £ 1/ is checked against the factory default settings. To cancel the parameter group search in process,
press the key.

Note 3: Parameters which cannot be reset to the default setting after setting & %~ to = are not displayed.

= Refer to Section 5.20 for details.

B How to search and reprogram parameters

The operations of search and resetting of parameters are as follows.

5 Key operated LED display Operation
Displays the operation frequency (operation stopped).
5.0 (When standard monitor display selection F 7 {J={ [Output

frequency])

The first basic parameter “History function (7 1/ ~)” is displayed.

®

Press A or V key to select [~ I{.

>
©

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

Searches for parameters that are different in value from the standard
default setting and displays those parameters. Press the ENTER key
orthe A key to change the parameter displayed. ( Press the V key
to search for parameters in reverse direction.)

8.0 Press the ENTER key to display the set value.

5.0 Press the A key and V key to change set value.

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

H--F Use the same steps as those given above to display parameters that
(L--r) you want to search for or change setting with the A key and V¥V key.

u--- When L/ - - - appears again, the search is ended.

Parameter display |A search can be canceled by pressing the MODE key. Press the key
l once while the search is underway to return to the display of

parameter setting mode.

After that you can press the MODE key to return to the status monitor

mode or the standard monitor mode (display of operation frequency).

Fr-F

PP,
DO OBl @O
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5.22 EASY key function
: Registered parameter FI51H F 182 |:

display selection Quick registration parameter 1~32
F 750 |: EASY key function selection

* Function
The following three functions can be assigned to the EASY key for easy operation by means of a single key.
« Setting monitor mode switching function
« Shortcut key function
« Local/remote key function

\
/

mm——————
[ T

[Parameter setting]
Title Function Adjustment range Default setting

i Standard setting mode at time of activation
Registered parameter of motor n
display selection : Quick mode at time of activation of motor H
: Quick mode only
L/: Quick mode/ standard setting mode
switching function
{:Shortcut key:
Pressing for 2 sec. to record the parameter,
EASY key function selection pressing normally to jump to recorded o
parameter (first jump to the 1st history)
= :Local/remote key:
Local by ON
=/: Monitor peak minimum hold trigger

o
(K]
~
-

] [ WY

™
~
(]
[ata]

I M Quick mode/standard setting mode switching function (F 75 0=0
The EASY key allows you to switch between quick mode and standard setting mode.
The way parameters are read out and displayed varies according to the mode selected.

Quick mode
This mode allows you to previously select parameters (max. 32 parameters) whose settings need to be changed
frequently and to read them out only. Eight parameters are selected by default; add or remove parameters as

required.

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

[How to read out parameters]
To enter the setting monitor mode, set parameter 7 75 [ to [{, switch to the setting monitor mode using the EASY
key, and then press the MODE key.
Press the A key or the V' key to read out parameters in ascending or descending order.
The relation between the parameter and the mode selected is shown below.

| PSELFD

* Standard setting mode at time of activation of motor. Press the EASY key to switch to the quick mode.

| PSELF!

* Quick mode at time of activation of motor. Press the EASY key to switch to the standard setting mode.

[PSELFe

* Quick mode (fixed).
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[How to select parameters]

Select the desired parameters as parameters 1to 32 (F 75 {~F 75 ). Note that parameters should be specified
by communication number. For communication numbers, refer to Table of parameters.

In the quick mode, only parameters registered as parameters 1 to 32 are displayed in order of registration.

By default, parameters are set as shown in the table below.

[Parameter setting]

Title Function Adjustment range Default setting
Fa5 ! Quick registration parameter 1 o~55% HORUH)
FasZ Quick registration parameter 2 i~555 {5(FPE)
Fi53 Quick registration parameter 3 0~5585 {HEH)
Fi54 Quick registration parameter 4 0~55% SRLL)
Fi55 Quick registration parameter 5 0~555 {O(JEL)
Fi55 Quick registration parameter 6 o~5959%9 EOOH)
Fi57 Quick registration parameter 7 0~55% E(FIT)
FI58 Quick registration parameter 8
~ ~ o~5585 585
Fag ! Quick registration parameter 31
FIiRZ Quick registration parameter 32 o~599%9 SOWFSEL

Note: If any number other than communication numbers is specified, it is Continuous 5 5 5': Disabled

regarded as 5 5 5 (no function assigned).

M Shortcut key function (F 75 0= {)
5 This function allows you to register, in a shortcut list, parameters whose settings need to be changed frequently so
that you can read them out easily in a single operation.
The shortcut is usable in the frequency monitor mode only.

[Operation]

Set the parameter £ 75 to {, read out the setting of the parameter you want to register, and press and hold down
1 the EASY key for 2 sec. or more. The registration of the parameter in a shortcut list has been completed.

To read out the parameter, just press the EASY key.
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M Local/remote key function (F 755=2)

With this function, the means of starting and stopping operation and setting frequencies can be switched easily
between the operation panel and the means selected with the parameters /7 & (command mode selection) and
F I d (frequency setting mode selection).

To switch between them, set the parameter £ 75 [ to & and use the EASY key.

Local moded When Local mode selected by key, start and stop, and frequency setting are

effective only by operation panel keys.
The EASY key lamp is lit while Local mode selected.

Remote mode : Start and stop, and frequency setting follow the selection of £ /77 o (Command
mode),or F /71} o (Frequency setting mode).

Setting mode — Switching of commands and references

Commands
tno Key

Terminal board Local/Remote
. Logic input: 108
Operation panel Command terminal
RS485

Ro4 board priority
communication

Logic input: 48
Communication

Communication

option Operation panel priority cancel
References | Terlr)r::rac; Run / Forward
FNnod L. I Run / Reverse
Logic input: 104 = —
Terminal board Frequency reference I Serial communication
] (VIIL,RR,RX) priority switching I ] ]
Operation panel — — I
RS485 Logic input: 106 I
communication —| [ VI/Il terminal priority |
Communication |
option ~| |
Operation
UP/DOWN _| | panel
Optional — —! References Internal
e reference
Feon

Serial communication
Terminal board
(VIII,RR,RX) 1

Operation panel —

RS485
communication

Communication
option

UP/DOWN _

Optional —] —
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mBumpless key function (F 755=2,F295=1!

Setting & 75 [J to & (local/remote switching enabled) and F 25 5 to ! (bumpless operation enabled) enables

bumpless operation, which allows seamless switching between local and remote during operation.
= For details, refer to section 6.14.

mPeak hold function (F 755=3)

This function allows you to set peak hold and minimum hold triggers for parameters F 705, FS9E&, F95 8,
FS 70 and F5 72, using the EASY key. The measurement of the minimum and maximum values set for & 7 5,

FORER, FEEE,F5 70 and F 5 72 starts the instant when you press the EASY key after setting parameter
Fi50to 3.

The peak hold and minimum hold values are displayed in absolute values.
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6. ExtendeW

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes.
= Refer to Section 11, Table of parameters.

6.1 Input/output parameters

6.1.1 Low-speed signal
F {00 |: Low-speed signal output frequency

S T Tttt T T T T 3
: * Function 1
| When the output frequency exceeds the setting of £ [ [ an ON signal will be generated. This signal can be :
: used as an electromagnetic brake excitation/release signal. :
: % Through the open collector terminal OUT1 or OUT2 (24Vdc-50mA [max.]). :
M e e e J
[Parameter setting]
Title Function Adjustment range Default setting
Fon Low-speed signal output frequency a0~ Hz o0
Output frequency [Hz] A
Set frequency
F oo
>
0 Time [s]
* Low-speed signal output

P24-OUT1 terminals (Default setting)

P24-OUT2 terminals ON

FLA-FLB-FLC terminals — L OFF

Low-speed signal output: Inverted ON
[ o [ o
[Connection diagram (Sink logic)]
,—— ----------------------------------------------------------- \\
: * Output terminal setting :
: The low-speed signal (ON signal) output function has been assigned to the terminal OUT1 by default. This :
: setting must be changed to invert the polarity of the signal. :
: [Parameter setting] |
| Title Function Adjustment range Example of setting :
: Fian Output terminal function selection n~gsc ~/(ON signal) or :
: - 1(OUT1) - % (OFF signal) :
: Note: To put out signals to OUT2, select the parameter ~ {3 {. |
|

\ /
N e e e e = — — —— —— ——————————————————————————————————————————————— -

F-1
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6.1.2 Putting out signals of arbitrary frequencies

: Speed reach setting frequency

: Speed reach detection band

¢ Function

generated.

t

1

|

: When the output frequency becomes equal to the frequency set by F { [
1

1

[Parameter setting of frequency and detection band]

F il i+F {02, anONorOFFis

———————

Title Function Adjustment range Default setting
ol Speed reach setting frequency o0~ o0
Filg Speed reach detection band o0~u1L =5

[Parameter setting of output terminal selection]

Title Function

Adjustment range

Example of setting

. Output terminal function selection 2
r

31 (0UT2)

[y
R =

LKy

(K]

£ (RCH (specified speed ON signal) )
or
“(RCH (specified speed OFF signal) )

Note: To put out signals to OUT1, select the parameter F ! 3

1) If the detection band value + the set frequency is less than the designated

frequency
Output frequency [Hz] A

Froi+[Fige

o

L

I

Ny,

o

Speed reach setting frequency
P24-OUT1 terminals
P24-OUT2 terminals (Default setting)

’Time [s]

— ON
OFF

FLA-FLB-FLC terminals

( Speed reach setting frequency : Inverse

ON
OFF

2) If the detection band value + the set frequency is more than the designated

frequency
Output frequency [Hz] y

7

Figa+[F g2

Speed reach setting frequency
P24-OUT1 terminals

P24-0OUT2 terminals (Default setting)
FLA-FLB-FLC terminals

( Speed reach setting frequency : Inverse

Ny,

" Time [s]

ON

OFF

ON
OFF

F-2
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6.2 Input signal selection

6.2.1 Priority when forward/reverse run commands are entered simultaneously
: Priority when forward/reverse run commands are entered
simultaneously

e \
: « Function :
: This parameter allows you to select the direction in which the motor runs when a forward run (F) command :
[ and a reverse run (R) command are entered simultaneously. :
: 1)Reverse run |
: 2)Deceleration stop :
- )
[Parameter setting]

Title Function Adjustment range Default setting

Priority when forward/reverse run
05 commands are entered 1:Reverse run, !:Stop !
simultaneously

-

[F {0 5= (Reverse run)] If a F command and a R command are entered simultaneously,

the motor will run in the reverse direction.
Output frequency [Hz] A

Set frequency [Forward run |
0 Time [s]
Set frequency \
Forward run signal ON
OFF

Reverse run signal ON
OFF

[F {05=1 (Stop)] If a F command and a R command are entered simultaneously
the motor will slow down to a stop.

Output frequency [Hz] A

Set frequency
0 Time [s]
. ON
Forward run signal OFF

R ignal o
everse run signa OFF

F-3
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6.2.2 Assigning priority to the terminal board in the operation panel and operation mode
: Input terminal priority selection

I \
: * Function :
: This parameter is used to give priority to certain external commands entered from the terminal board in :
: operation panel and operation mode. :
[ For example, when jogging the motor by giving signals externally. |
- _ _ __ J
[Parameter setting]

Title Function Adjustment range Default setting

FIOR Input terminal priority selection i :Disabled, {:Enabled o

{1 Deselect (terminal board has no priority)]
Priority is always given to commands (operation commands) entered from the operation panel. To give priority to
commands from the terminal board, it is necessary to switch from control panel operation to terminal board
operation by sending signals through the terminal board.

C,(-)r'r_lrnil_?rlfj_fr?m the operation panel o o »| Valid command

U R N w |

The mode switching terminals
are used to switch to terminal
board operation mode.
= Refer to Section 7.2.

Command from the terminal board

[ /: Select (terminal board has priority)]
1 Priority is given to commands entered from the terminal board even in operation panel operation mode.

A

Command from the operation panel
Q e O——eepp-| [Nternal command

(Lnbd=1) —

(©)

B

A: No command from the terminal board.
B: Command from the terminal board.

Command from the terminal board

Note: Priority is given to commands entered from the terminal board even if the operation mode is switched from
Remote to Local with the Easy key’s “local/remote switching” function.

H Priority command from terminal board (Operation command)
Jog run : input terminal selection {5/ {5
DC braking : input terminal selection & 2/ =

An example of switching to jog run in operation panel operation mode.

[In case that terminals S3 and CC are assigned to jog run]
Assign control terminal S3 ([ / X preset speed 3] in default setting) as the jog run setting terminal.

Title Function Adjustment range Example of setting
Input terminal function - . .
Foia seFI)ection 7 (S3) O~135 {5 (Jog run settin g terminal)
F-4
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Output frequency [Hz]

\ Forward run
Set frequency

Forward run

e ECEECHCCRCRNC

3-CC |
(Jog run)

6.2.3 Analog input signal switching

F {08 |: Analog input VI/VII voltage/current switching

: Analog input Al2 (optional circuit board) voltage/current switching

¢ Function

|
|
|
| These parameters are used to switch signals to be sent to the analog input terminals VI/ll and Al2 (optional).
[

N o G S G G G G G G G G G G G IS G S G G G G G G G G . - - 7
Parameter setting]
Title Function Adjustment range Example of setting
. H
Fiog Analog VINVII voltage/current switching | = Voltage !nput o
{: Current input
1 Fing Analog input Al2 (optional circuit board) | £: Voltage input o
B voltage/current switching {: Current input
When using the analog input terminal VI/II When using the analog input terminal VI/II
as a voltage input terminal (VI) as a voltage input terminal (I1)
o oo =ri G I O w ]
r L= r o=
CCA VI CCA: Analog common CCA VI
0~10V input 0~20mA(4~20mA) input

= For an explanation of input gain and bias adjustments, refer to Section 6.23.

F-5
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6.3 Terminal function selection
6.3.1 Keeping an input terminal function always active (ON)

|F1i80]|,| Fi27] | F {28 | Always ON function selection 1~3

(T e 3

I+ Function |

: This parameter specifies an input terminal function that is always kept active (ON). (Only one function :

: selectable) :

| I

Title Function Adjustment range Default setting
Fin Always ON function selection 1 O~135 &
Fi2T Always ON function selection 2 O~135 o
Fi28 Always ON function selection 3 O~135 o

* The selected function is always kept active regardless of the type of logic (positive or negative) in the table of
function settings in 7.2.1.

6.3.2 Modifying input terminal functions

: Input terminal function selection 1 (F) : Input terminal function selection 7 (S3)

[}
{
[}
{

: Input terminal function selection 4 (RES) | F { {9 MF {26 |:
: Input terminal function selection 5 (S1)
[}

: Input terminal function selection 6 (S2)

= For details, refer to Section 7.2.1.

4
|
|
|
|
|
|
|
|
|
|
|
|
|
|

* Function

H Setting of contact input terminal function

Use the above parameters to send signals from an external programmable controller to various control input
terminals to operate and/or set the inverter.
The desired contact input terminal functions can be selected from about 80 types (£i- ! 3 5). This gives system
design flexibility.
Using the SW3 switch, the function of the RR/S4 terminal can be selected between analog input and contact
input. By default, the RR/S4 terminal is set as an analog input terminal (voltage input terminal). To use itas a
contact input terminal. therefore. vou need to turn the SW3 switch to the S4 position.

{
{
: Input terminal function selection 2 (R) » Input terminal function selection 8 (RR/S4)
{
{

Input terminal function selection 9~16

Terminal Title Function Adjustment range Defe.ault
symbol setting
- Fin Always ON function selection 1 5 (ST)
- Fi21,FIZR Always ON function selection 2, 3 I
F Filli Input terminal function selection 1 (F) A imE 2 (F)
R Fiiz2 Input terminal function selection 2 (R) (:"; R’ef:('ar_’to 4 (R)
RES Filid Input terminal function selection 4 (RES) Section 11.) £ (RES)
S1 Fiil5 Input terminal function selection 5 (S1) ’ {0 (S1)
S2 FillR Input terminal function selection 6 (S2) {2 (S2)
S3 Flia Input terminal function selection 7 (S3) {4 (S3)
The terminal below is operative only when SW3 is in the S4 position. — —
RR/S4 | ol Input terminal function selection 7 (S4) J~ 135 [Note2] | !5 (S4)
Note 1: The function that has been selected using ~ ! {[i, F {2 Tand F {2 & (always ON function selection 1~3

Note 2:

parameter) are always activated.

When using the RR/R4 terminal as a contact input terminal (sink logic), always turn the SW3 slide switch to

the S4 position.

Downloaded from www.Manualslib.com
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H Connection method
1) a-contact input

[Inverter] [a-contact switch] ~ Sink setting

Input -
terminal ~ i %This function is activated when the input terminal and CC

(common) are short-circuited. Use this function to

i specify forward/reverse run or a preset speed operation.
cec ettt ettt s et s st saeeeeeas g

2) Connection with transistor output

[Programmable controller]
Input . ) .
terminal % Operation can be controlled by connecting the input and CC

(common) terminals to the output (no-contacts switch) of the
programmable controller. Use this function to specify
forward/reverse run or a preset speed operation. Use a
transistor that operates at 24Vdc/5mA.

CcC

* Interface between programmable controller and inverter

Note: When using a programmable controller with open collector outputs for control, connect it to the P24/PLC
terminal, as shown in the figure below, to prevent the inverter from malfunctioning because of current
flowing in.

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

Programmable controller Inverter

+24V
SWi1 "T_

—-i ﬁ:’LC

. PLC
i

P24/PLC
F~S4

+24V

power ==~

supply
CC

[ [

3) Sink logic/source logic input
Sink logic/source logic (input/output terminal logic) switching is possible.
= For details, refer to Section 2.3.2.

F-7
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6.3.3 Modifying output terminal functions
: Output terminal function selection 1 (OUT1)
: Output terminal function selection 2 (OUT2)
: Output terminal function selection 3 (FL)
| F 133 M F {38 |: Output terminal function selection 4~9
| F {168 |~ F {£19 |: Output terminal function selection 10, 11

= For details, refer to Section 7.2.2.

6.4 Basic parameters 2

6.4.1 Switching among V/f characteristics 1 and 2 from input terminal
: Base frequency 2

: Base frequency voltage 2

: Manual torque boost 2

: Thermal protection level 2

h
-3
€3

||
|| = || =
|||~

* Function

Use the above parameters to switch the operation of 2 motors with a single inverter and to select motor V/f

characteristics (1 to 2) according to the particular needs or operation mode.

[Switching methods]

Terminals are used for this switching.

Note: The setting of parameter F £ (V/f control mode selection) is valid only when V/f1 is selected. If V/f2 is
selected, V/f control is performed in constant torque mode. Do not switch motors when the parameter
F £ (VIf control mode selection) is set at 7. For parameters selected when changing V/f characteristics
(1 to 2), refer to table on the next page.

e ———— =
N~ ==~

Section 5. 8 . s (Base frequency voltage 1) for F { 7 !,

Section 5.7 s & (Manual torque boost) for 5 { 72,

and Section 5.14 £ H - (Motor electronic thermal protection level 1) for & { 7 3, respectively.

F-8
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H Setting of switching terminals
The V/f1 and V/f2 switching function is not yet assigned to any terminal. Therefore, it is necessary to assign them to
unused terminals.

Ex.) Assigning the V/f switching 1 function to S1.
Title Function Adjustment range Example of setting

F s Input terminal function selection 5 (S1) | §~ {35 ' B (V/f switching 1)

= =W

S1: V/f switching 1 O—

CCC
S1-CC \i Parameters selected

Base frequency 1 A
Base frequency voltage 1 !

OFF 1 quency voiag e
Manual torque boost 1 Tk
Thermal protection 1 CEHr
Base frequency 2 o S
Base frequency voltage2 : F {7 !

ON 2
Manual torque boost 2 o S P

- Thermal protection 2 F T3 —
g gy gy g N

*Select V/f1 when using the vector control and the V/f-5 point setting.
Selecting V/f2, disables vector control but enables the V/f constant control.

* By using “My function,” torque limits and acceleration/deceleration modes can be switched along with V/f
switching.

,_______‘

e e e e e e e e = = = —————————————————————

Note: With the operation panel or communication, the panel acceleration/deceleration selection (£ 5 £/ %) can be set.
* This function is active only in operation panel operation mode.

F-9

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

TOSHIBA E6581386

6.5 VIf 5-point setting

: VIf 5-point setting VF1 frequency : VIf 5-point setting VF4 frequency
: VIf 5-point setting VF1 voltage : VIf 5-point setting VF4 voltage
: VIf 5-point setting VF2 frequency : VIf 5-point setting VF5 frequency

: VIf 5-point setting VF2 voltage : VIf 5-point setting VF5 voltage
: VIf 5-point setting VF3 frequency

||
|||
Fu|--||€3

“.l
0
(XN]

: VIf 5-point setting VF3 voltage

-

™
/|0
- |w||<

-
o
=
Q.
o)
L8
o
o
~
@
o
)
=
S
w
o
Q
f=#
o
5
(&)
o
3
2

6.6 Speed command switching

6.6.1 Using two types of frequency (speed) commands
£ N0d |: Frequency setting mode selection 1

F200 |: Frequency priority selection

c
c

-

F 20 7 |: Frequency setting mode selection 2
F 208 |: Speed command priority switching frequency

\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
/

* Function
These parameters switch two types of frequencies
» Automatic switching by parameter setting
» Automatic switching by means of switching frequencies
* Switching with input terminal

N
——————————

1) Switching with input terminal board (F 25 0=0)
Reference can be switched if the frequency priority switching function is assigned to a terminal.

Command selected
with Fl A Operation frequency

o command

Command selected

with F 20

A Selects the command set with parameter F /7
1

B : Selects the command set with parameter F =

1 o . — Operation frequency command switching terminal OFF
I 7. — Operation frequency command switching terminal ON

Ex.) When the frequency priority switching function is assigned to terminal S3.
Title Function Adjustment range Example of setting

{ I 4 (Operation frequency command
switching)

1

~ !
{

gy

Fioia Input terminal function selection 7 (S3) 5

c

Speed command
S3 OFF Command selected with
] FRod
cC ON Command selected with
Feon
F-10
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2) Automatic switching by means of switching frequencies (F 2

Command selected
with = 710 o

A
) O

Command selected

with F 20 7

Operation frequency
command

A: If the frequency set with F

B: If the frequency set with = 7

1 4 is higher than that set with F & [J

{1 o is equal to or lower than that set with F &/ [/ &

I_"l

.Y
uu=1)

Priority is given to the
command set with = /77 .
Priority is given to the

{

]

command set with F 27 7.

Frequency setting signal A TS
Fooi
Fo0g : \
. >
Priority is given to Priority is given to
the command set the command set
with = 70 . with = 20 7.
[ Parameter setting]
Title Function Adjustment range Default setting
{:VI/ll (voltage/current input)
2 :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
“:Operation panel input enabled
(including LED/LCD option input)
5 :2-wire RS485 communication input
Fhod Frequency setting mode selection 1 | 5:4-wire RS485 communication input c
7:Communications option input
& :Optional Al1 (differential current input)
Z:Optional Al2 (voltage/current input)
{ £I:Up/Down frequency
{ {:Optional RP pulse input
{ =':Optional high-speed pulse input
D:FNOGIF 20 7 terminal switching
(input terminal function selection {7+,
Feon Frequency priority selection R o
LFNOAIF 20 7 frequency switching
(switching with £ 21 &)
F2OT Frequency setting mode selection 2 | Same as F /1[id (I~ ) /
Fang Speed command priority switching . i~F H Hz o
frequency
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6.7 Operation frequency

6.7.1 Start frequency/Stop frequency
: Start frequency setting
: Stop frequency setting

722 =\
* Function
The frequency set with the parameter F = 4[] is put out as soon as operation is started.
Use the F = 4 [} parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affecting operation. Setting the starting frequency to a value from
0.5 to 2.0Hz (max. 5Hz) is recommended. The occurrence of an overcurrent can be suppressed by setting
this frequency below the rated slippage of the motor. If 0 speed torque is needed (F == 7), set - &+ [,
F o4 3 at 0.0Hz.
- At start up : frequency set with ~ & 4 {7 is put out immediately.
«Atstop  : The output frequency drops to OHz immediately by the frequency set with = &4 3.

o ——————————

[Parameter setting]

Title Function Adjustment range Default setting
FoHD Starting frequency setting 0.0~ {00 Hz oo
FoH3 Stop frequency setting O.0~3 0.0 Hz 0.0

Output frequency [Hz] A

Start fi tti F2HD
art frequency setting Y \ / \\
- Stop frequency setting y T\

\

A
0 7 Time[s]

Note: Set these parameters so that the start frequency is higher than the stop frequency .
If the -set frequency is lower than the -set frequency, the reference frequency must be
higher than the F & 4 3-set frequency to start the motor.

Ifboth [ FZ4T | and [ F 24 3 | are setto £.0 Hz, the motor will start even if the frequency set is 0.0Hz.

6.7.2 Run/Stop control with frequency setting signals

: Operation start frequency
F 242 |: Operation start frequency hysteresis

* Function
The Run/Stop of operation can be controlled simply with frequency setting signals.

[Parameter setting]

Title Function Adjustment range Default setting
FoH Operation starting frequency ao0~FH a0
FaHZ Operation starting frequency hysteresis d0~300 Hz o0

F-12
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Output frequency [Hz]

The inverter begins accelerating after
the frequency command value has
reached point B.

Deceleration stop begins when the
frequency command value decreases
below point A.

A
[FH]
[Faui]+[Fa4a]
- e ——
[Feyi]-[Faqd] > '
Y
>
0 A B 100%

Operation frequency command value

6.7.3. Frequency setting signal 0Hz dead zone handling function

6.8

: Frequency command dead band

¢ Function

- —— - - -

[Parameter setting]

If the frequency is set to OHz by means of an analog signal so that the motor shaft can be locked by sensor
vector control (7 £ = 7) the frequency may not always be OHz because of drift or offset.

In such a case, this parameter allows you to correctly set the operation frequency command to OHz. If the
operation frequency command is below the frequency setting signal O0Hz insensitive frequency set with

F &4, parameter F 2 5 4 will adjust the operation frequency command to OHz.

N —————

Title Function Adjustment range Default setting
FoHY Frequency command dead band O.0~50 Hz o0

Operation frequency
command value
Output after handling
of the dead zon

»
|

~
A
~
"

-

0
L)
)
)

Note 1: This function is invalid to preset
the speed operation frequency
command.

It is effective as frequency
instruction is to the frequency
reference chosen by F 70 o,
> F 20 7, communication,etc.

Note 2:

OHz

Operation frequency
command value

DC braking

Note 3: The addition and multiplication of
the override function is carried out
to the frequency in which this
function operated.

6.8.1 DC braking

: DC braking start frequency
. DC braking current

* Function

[Parameter setting]

F 252 |: DC braking time
F 25 3 |: Forwardireverse DC braking

priority control

\
|
[
A large braking torque can be obtained by applying a direct current to the motor. These parameters set the :
direct current applied to the motor, the application time and the start frequency. |

]

Title Function Adjustment range Default setting
F250 DC braking start frequency a0~ 12 0.0 Hz o0
F25s ! DC braking current O~ 100 % o
FZ52 DC braking time 0.0~2 0.0 sec. L0
FZ53 Forward/reverse DC braking priority control {i:Disabled, !:Enabled o

F-13
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Output frequency [Hz]

Set frequency

DC braking start frequency

0

A
Output current [A]

Operation signal (F-CC)

<DC braking start conditions>
The forward/reverse DC braking priority control function F

LED displ automatically to prevent the overload
Isplay protection function from being
o b displayed ?ptivated and causing the inverter to
) rip.
DC braking The DC braking current may be

¢ Note:During DC braking, the DC braking
current may be adjusted

adjusted automatically to prevent

tri pin%.

hen the inverter is used with a
standard motor, setting the
percentage of DC braking (F &'5 !
above 60% may activate the thermal

Yy, protection function to prevent the
7 motor from being overloaded
Time[s] depending on the setting of F & 5 2
(DC brakina time).

DC braking current

]

)
DC braking time m

ON
OFF

' 5 3 recognizes certain conditions such as stop

commands from the inverter, and is activated when the output frequency goes down below the DC braking start
frequency set with = & 5 . In this case, the conditions under which DC braking starts include not only the issue of a
start or stop command from the operation panel or an external input device, but also a fall in the reference frequency
below the value set with F &' 4 5 (stop frequency setting) or a fall in the output frequency below the operation stop

frequency setting F &' 4 3.

[DC braking under normal conditions] (Forward/reverse run DC braking priority control F 2 5 7={/ [Disabled])

Output frequency [Hz] A

|

Set frequency

F250 /

FZLro = : DC braking

y,

i

<
<

Y

~
~

~
~

AN

0

Reference frequency A

Ll
Time [s]

~

)L
1€

\4

o
©
@
2
o
(=1
o
=
23
[}
=)
D
—_
m
(@]
O
R

250 and F 24 3 > reference frequency
2 501 > reference frequency > F & 3
o
=

50 and F 2 3 > reference frequency

ON
l IJ OFF
: DC braking
: Operation at the command frequency

: DC braking
: DC braking is discontinued to restart the operation.
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[Priority to DC braking during forward/reverse operation] (Forward/reverse run DC braking priority control
F 25 3= ![Enabled])

Output frequency [Hz] FZ253=0 F253=1 . DC braking

[Fesa) ' 7 [Fasa] [Fese] [Fese
Set frequency
> &> <—>/ <——>}
|
=4

I
mCau \

4 5 6 7
Reference frequency A @ / ®) (6) (

J

| [F25

A.
R et sttt oW

\ 4

~
~

o

Time [s]

|
My
(X
=3

-
i
=
L

~
~

A"

L
ON
Forward run signal (F-CC) | OFF

o

T

—’ ON
Reverse run signal (R-CC) N OFF

~

(4) During normal forward/reverse run (F &' 5 3=1}) : Not recognized as a stop command, so that the DC
braking is not active.

(5) If a reverse run (or forward) command is entered during forward run (or reverse) (F &5 3= {):
DC braking when the frequency set with £ &5 [}
decreases below the reference frequency during

I deceleration.

(6) If an operation command is entered during DC braking : RUN command has a priority.

(7) If an operation command is changed from ON to OFF during DC braking, DC braking is discontinued to stop the

operation.

6.8.2 Motor shaft fixing control

: Motor shaft fixing control

* Function
This function is used to prevent the motor from running unexpectedly after the motor is stopped because
it's shaft is not restrained or to preheat the motor.

NS —————

[Parameter setting]
Title Function Adjustment range Default setting

F25H Motor shaft fixing control i :Disabled, !:Enabled o

If the motor shaft fixing control parameter = = 5 4 is setat {, DC braking continue at half a braking rate of that set with
F &5 ! to retain the motor after it has come to a full stop by DC braking. To discontinue motor shaft axis fixing control,
cancel the assignment of the input terminal function “ST standby command (6)” to an input terminal. Note, however,
that this function doesn't operate after a DC braking command is entered by control input terminal signal.

When assigning the ST function to the S3 terminal.

Title Function Adjustment range Default setting
Filg Always ON function selection 1 O~1i35 o
Fiila Input terminal function selection 7 (S3) b~135 &

F-15
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LED display
Output frequency [Hz] o & is displayed.
A
Set frequency o b = is displayed.
Foa/2
DC braking start frequency | F 2580
AN
0 > Time [s]

Output current [A] A

Operation signal (F-CC) 8::
i i ON
Operation standby signal (S3-CC) orr

Note 1: If the motor shaft fixing control parameter F &5 4 is setat { (enabled) when the output frequency is below
the DC braking start frequency ~ & 5 i and terminals S3-CC are closed (ON), the DC braking function is
activated and the motor shaft fixing control continues regardless of the setting of the DC braking time
parameter F 252,

Note 2: If a power failure occurs during motor shaft fixing control and the motor starts to a coast, motor shaft fixing
control will be canceled. Also, if the inverter trips during motor shaft fixing control and is restored to working
order by the retry function, motor shaft fixing control will be canceled.

6.8.3 Function of issuing a 0Hz command during a halt

I : 0Hz command output selection

————————————————————————————————————————————————————————

g N
* Function
This function controls the motor in the zero-speed state at the time of stop. If this function is set up, the
0Hz command will be put out instead of DC braking at the time of a stop,and a motor will be controlled in
the setting time stop state. The monitor display serves as o & during this control operation. This function
operates only at the time of vector control with a sensor (F £ = 7).
Refer to DC braking (Section 6.8.1) for conditions of operation. The position of DC braking is served as an

operation which sets the operation frequency command to OHz.

- - -

[Parameter setting]

Title Function Adjustment range Default setting
. 7i: Standard (DC braking)
Ccoc o 7
F255 OHz command output selection - OHz command O
FZ58 | DC braking starting frequency 00~ 1200 Hz oo
FZs72 DC braking time 0.0~2 0.0 sec. L0

Note 1: This function doesn't operate when F 2/ 5 J=/1.00.

Note 2: If this function is set up, motor shaft fixing control 5 &5 4 cannot be used.

Note 3: This function doesn't operate except F = =7 of the vector control mode with a sensor. In order to use this
function, the option board for PG feedback is required. Other than the vector control with a sensor 7 £ =7, the
usual DC braking operates.

Note 4: Since the reference frequency that will suspend the motor abruptly from the state of high rotation if (5 =/ 5 J)
is set up highly, please be careful. A trip may occur according to load conditions.

Note 5: This parameter has a function similar to the DC braking function, which is activated by a command from the
terminal board or an external control device (input terminal function ' & or ' 3, or command from external
control device). To the DC braking function which will be activated if F 2 & ! (jog run stop pattern) is set to '
(DC braking), and to the DC braking function which will be activated if F 5 [ 3 (emergency stop pattern) is set
to & (DC braking), but it issues O0Hz commands instead of DC braking commands.

F-16
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6.9 Auto-stop in case of lower-limit frequency continuous operation
(Sleep/Wake-up function)

: Time limit for lower-limit frequency operation

* Function
If operation is carried out continuously at a frequency below the lower-limit frequency (.. .. ) for the period
time set £ & 5 &, theinverter will automatically slow down the motor to a stop.
“L 5 F F”is always displayed on the operation panel. (Blinking alternately)
The auto-stop function will be disabled when the frequency command value reaches over the lower limit
frequency (L. L )+0.2Hz or the operation command is turned to off.

,__________

[Parameter setting]

Title Function Adjustment range Default setting
coce Auto-stop in case of lower-limit frequency 1.0:None .
oo ; ; T C R

continuous operation L. 1~ . sec.

Output frequency [Hz] A

L 40.2HZ o, /\ ,,,,,, AT N
i z 7 4

-
-

Time [s]
IR Fass Fo56 F256
ON
Operation signal (F-CC)
OFF

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

F-17
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6.10 Jog run mode

: Jog run frequency
: Jog run stop pattern
: Operation panel jog run mode

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

The jog run function needs to be assigned to an input terminal.
When assigning it to the S3 terminal, set 5 { { Tto (5.
The motor can be operated in jog run mode while the jog run setting terminals are connected (S3-CC: ON).

[Parameter setting]

Title Function Adjustment range Default setting
FoED Jog run frequency FoHO~20.0 Hz 5.0
7i :Deceleration stop, {: Coast stop

FoR Jog run stop pattern H ’ ’ o
TER g PP < :DC braking stop H

- o - 7 :Disabled

[ I i ; ; L , P
Tene Operation panel jog run mode {:Operation panel jog run mode enabled H

<Examples of jog run>

| S$3-CC (JOG) ON + F-CC ON: Forward jog run |

[ $3-CC (JOG) ON + R-CC ON: Reverse jog run]|

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

Output frequency [Hz]

A
Set frequency

Forward Forward Forward run

run run Reverse

run
0 : >
Time [s]

F-CC

R-CC

s3cc |

Input of operation
frequency setting signal

* The jog run setting terminal (S3-CC) is enabled when the operation frequency is below the jog run frequency.
This connection does not function at an operation frequency exceeding the jog run frequency.

» The motor can be operated in jog mode while the jog run setting terminals are connected (S3-CC: ON).

» Jog run has priority, even when a new operation command is given during operation.

« Even during panel operation (£ /i [/ o = {), the inverter can be switched forcibly to jog run mode by turning on or
off the input terminal if parameter F [ & (input terminal priority selection) is setto { and the jog run setting
function ( {5, !5)is assigned to the input terminal.

«Evenfor F 25 {=0 or !, an emergency DC braking becomes enabled when setting F & J 3=2".

« If a forward run command and a reverse run command are entered simultaneously while 5 {5 (priority selection
(both F-CC and R-CC are ON)) is set to £ (reverse run), operation modes are switched as follows: forward jog run
— deceleration stop (jog frequency — 0Hz) — reverse jog run. Keep this in mind.

* The jog frequency is not restricted by the upper limit frequency (/L ).
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[Setting of jog run setting terminal (S3-CC)]
Assign control terminal S3 ([ / 4: preset speed 3] in default setting) as the jog run setting terminal.
Title Function Adjustment range Example of setting

Fiil Input terminal function selection 7 (S3) | [~ {35 { & (Jog run setting terminal)
Note: During the jog run mode, there is LOW (low speed detection signal) output but no RCH (designated frequency
reach signal) output, and PID control does not work.

©

*When the inverter is in panel jog mode, pressing the@key displays £ ./ i s, while pressing the key displays - o/ i [

*When F /I [; is displayed, the inverter will be placed in forward jog run mode as long as the key is held down.

*When ./ i [; is displayed, the inverter will be placed in reverse jog run mode as long as the key is held down.

*During jog run, the direction of rotation can be changed using the@ and @ keys. Press the@ key to run
the motor in the forward direction, or press the@ key to run it in the reverse direction.

«If you press and hold down the key for 20 seconds or more, the key failure alarm “Z - { 7" will be displayed.

The figure below shows the relationship between the operation panel jog run mode and each of the other modes.

Pressing the key, which will move the inverter through each of the modes.

[ Status monitor mode *‘

Status monitor mode Status monitor mode

Operation panel
jog run mode

Note1: When the inverter is in operation (RUN key lamp is lit) or when an operation command is issued (RUN key lamp
is lit), the inverter cannot be switched to operation panel jog run mode.

Note 2: When parameter ~ ([ £ (input terminal priority selection) is setto { , the inverter does not display any —

message saying that it is in panel jog run mode.

6.11 Setting frequency via external contact input (Up/Down frequency setting)

I

F2E&Y |: Input from external contacts - Up response time
: Input from external contacts - Up frequency step
: Input from external contacts - Down response time

e T e i ]
iy | P | My
on||(Cn||an
<J/[CN{|jun

: Input from external contacts - Down frequency step
: Initial Up/Down frequency
: Initial Up/Down frequency rewriting

Tl
iy Py
on||cn

Wt

* Function
These parameters are used to set the output frequency by means of a contact signal from the external
control device.

_—_—————
~S——————

/’
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

[Parameter setting]

Title Function Adjustment range Default setting
F 25" | Input from external contacts - Up response time o0 ~100s oo
F 255 | Input from external contacts - Up frequency step O0~FHHz 0.
F 255 | Input from external contacts - Down response time | .0 ~ (0.0 s oo
F 25 7 | Input from external contacts - Down frequency step | .0 ~ F H Hz ool
F 25 E | Initial Up/Down frequency LL~ULHz 0.0
:Not changed
FZ2E%5 | Initial Up/Down frequency rewriting {:Setting of F 2 & 5 changed !
when power is turned off.

*These functions are operative when parameter F /7 o (frequency setting mode selection 1) is setto ¢/ or

parameter F 2 [ 7 (frequency setting mode selection 2) is setto /.
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H Adjustment with continuous signals (Parameter setting example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency adjustment signal
input time:
Panel frequency incremental gradient = F &5 5/F & 5 4 setting time
Panel frequency decremental gradient = &5 7/F 2 5 & setting time
Set parameters as follows to adjust the output frequency up or down almost in synchronization with the adjustment by
the panel frequency command:

FoEH=F2EE=1
(RCD (or FEOO)IFR) = (FZE5/F 2R H setting time)
(dEL (or FEO OHIFR) = (F2E TIF 25 F setting time)

«Sample sequence diagram 1: Adjustment with continuous signals»

RUN command

Incrementing (UP) | I—I I—
Decrementing (DOWN) signal |
Set frequency clearing signal I—
Upper limit frequency - : : bkt it - e e e it
. | Gradient F 25 1/F2RE
Command frequency [Hz] Gradient F Z A 5/F2EH Hhe \

Lower limit frequency —lmm

Frequency 0 Hz

The dotted line represents the actual output frequency.

H Adjustment with pulse signals (Parameter-setting example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
FZOEHY, FZ2RE = Pulse ON time
FZ2ES, F25 7= ! Frequency obtained with each pulse
* The inverter does not respond to any pulses with an ON time shorter than set with F 25 5 or F 25 5. 12ms
or more of clearing signal is allowed.

«Sample sequence diagram 2: Adjustment with pulse signals»

Operation command (such as F) _I I_
Incrementing (UP) signal _I_I.I_I.I_I rm]_l—l_

Decrementing (DOWN) signal

Clear signal

Upper limit frequency

Command frequency [Hz]
(The dotted line represents
the actual output frequency.)

OHz
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B If two signals are input simultaneously
« If a clear single and an up or down signal are input simultaneously, priority will be given to the clear signal.
« If up and down signals are input simultaneously, the frequency will be increased or reduced by the difference between
the settings of F 75 5 and F 25 7. For example, if the F 7 5 5 setting is larger, the frequency will be increased by the
value obtained by subtracting the setting of F 25 5 fromthat of F 2/ 5 7.

B Setting of the initial Up/Down frequency
To adjust the frequency start at a specified frequency other than 0.0 Hz (default initial frequency) after turning on the
inverter, specify the desired frequency using ~ = & & (initial Up/Down frequency).

H Change of the initial Up/Down frequency
To make the inverter automatically save the frequency immediately before it is turned off and start operation at that
frequency next time power is turned on, set F & £ 5 (change of initial Up/Down frequency) to { (which changes the
setting of F & & & when power is turned off).
Keep in mind that the setting of ~ & 5 & is changed each time power is turned off.

H Frequency adjustment range
The frequency can be set from 0.0 Hz to F 5 (Maximum frequency). The lower limit frequency will be set as soon as the
set frequency clearing function (function number 5 =/, 5 ) is entered from the input terminal.

W Minimum unit of frequency adjustment
If F 702 (Frequency free unit magnification) is set to (.}, the output frequency can be adjusted in steps of 0.01Hz.

6.12 Jump frequency - jumping resonant frequencies

: Jump frequency 1
: Jumping width 1
: Jump frequency 2 ]
: Jumping width 2
: Jump frequency 3
: Jumping width 3

b 1 A
L LT L L e A e
|| || || || || =~
W || [ M)~ ||S2

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

—_———————
S —
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
)
\

Output frequency [Hz] 5

N
Jump frequency 1 (F & 71) }> Jumping width 1 (F 2 7 1)

-
1

Jump frequency 2 (F & 72) Jumping width 2 (F & 7 3)

€D
‘vr

A

Jump frequency 3 (F & 74) X Jumping width 3 (F 2 75)

4

Frequency setting signal

F-21

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA E6581386

[Parameter setting]

Title Function Adjustment range Default setting
F20 Jump frequency 1 O.0~F H Hz o0
F2 il Jumping width 1 O0~300 Hz o0
F2iZ Jump frequency 2 O.0~F H Hz o0
F2a3 Jumping width 2 O0~30.0 Hz oo
FoaH Jump frequency 3 O.0~FH Hz o0
FZ275 Jumping width 3 O0~300 Hz a0

*If the upper limit frequency (&L ) is within jump frequency range,
it is limited to the lowest frequency in the jump frequency range. m
*If the lower limit frequency (L. L ) is within jump frequency range, &
it is limited to the highest frequency in the jump frequency range. F
% Do not overlap upper limit frequency (/L. ) and lower limit frequency (L I ) ; — Li
within jump frequency range.
If they are overlapped, it is operated lowest jump frequency.
% Do not overlap two or more jump frequency ranges, or ¥
it cannot be operated within normal range. t
Jumping width 2 = i 1
%

% During acceleration or deceleration,

i idth 1
the jumping function is disabled for the operation frequency. Jumping widt

6.13 Preset speed operation frequencies

6.13.1 Preset speed operation frequency 8 to 15

| F28 7 M F29H |: Preset speed operation frequencies 8 to 15
= For details, refer to Section 5.12.

6.13.2 Forced operation control
: Preset speed operation frequency 15 (Forced operation frequency)

= For details, refer to Section 6.27.
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6.14

Bumpless operation

[F 255 |: Bumpless operation selection

* Function

operating frequency at Remote mode are Local mode.

key, the status of start and stop, and

By contraries, when switching from Local mode to Remote mode, they are not moved to Remote mode.

i

|

[ . .

| When switching from Remote mode to Local mode using @
|

|

|

|

[Parameter setting]

Title Function Adjustment range Default setting
- . Disabled
e Bumpless operation selection Y !
reda pless op !: Enabled ’

To changeover the Local mode/Remote mode by key action, please be sure to set the parameter 5 75 [J to

= For details, refer to Section 5.22.

Example) Remote mode (£ /7 /. (Terminal board))

Remote mode ' Local mode

"y

Key ON >!

Setting frequency and start/stop
status are moved to Local mode
when switching from Remote
mode to Local mode.

Motor runs continuously like an
example.

OFF
Output
frequency
F-CC
Internal I 0
operation |

Local mode ' Remote mode
QFFE
H — Set frequency

Output ! at Remote
frequency f ode
F-CC ON i

OFF _ _ _ _________
Internal ON '

. QFF N

operation '

I

To prevent from moving the setting frequency and start/stop status of Remote mode to Local mode, the - & 55 is set

to “/1”(Disabled). In this case, key is effective only while stopping.

Note 1: The frequency commend value in Local mode and the setting of the parameter F
switching in Local mode) are rewritten as a result of bumpless operation, but they are rewritten just temporarily

and they are reset to their original settings if the power is turned off.

When switching from Local
mode to Remote mode, setting
frequency and start/stop status
are determined by Remote
mode status.

The example shows the motor
runs continuously because the
Remote mode is “run” status.

(reverse/forward run

Note 2: When the operation mode is switched from Remote mode to Local mode by bumpless operation during

deceleration when the F terminal is not ON, the frequency command is not switched and the motor keeps

decelerating.
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6.15

Trip-less intensification

6.15.1 Retry function

: Retry selection (selecting the no. of times)

/N Warning

« Stand clear of motors and equipment.
The motor and equipment stop when the alarm is given, selection of the retry function will restart them
suddenly after the specified time has elapsed. This could result in unexpected injury.
» Take measures for safety, e.g. attach a cover to the motor, to prevent accidents if the motor suddenly
Mandatory restarts.
* Function

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

PR ——

[Parameter setting]
Title Function Adjustment range Default setting

FIb3 Retry selection (selecting the no. of times) &1 Deselect, {~ {{I times o

The likely causes of tripping and the corresponding retry processes are listed below.
Cause of tripping Retry process Canceling conditions

The retry function will be canceled at once
if tripping is caused by an unusual event
other than momentary power failure,

Up to 10 times in succession
Momentary power failure 1stretry :About 1 sec after tripping

Overcurrent 2nd retry : About 2 sec after tripping

S overcurrent, overvoltage or overload.
Overvoltage 3rd retry : About 3 sec after tripping . . . .
Overload This function will also be canceled if a retry

is not successful within the specified
number of times.

10th retry : About 10 sec. after tripping

Trips covered by the retry function

or 2,3 : Overcurrent <L !:Inverteroverload < [JH  :Overheat

<O IP, 2P, 3F: Overcurrent in DC sectionor  + [ ~': Motor overload « 50U E . PM motor step-out
overheating of devices « 'L ~: Braking resistor

- : Overvoltage overload

*The retry function is disabled in the following unusual events:

<00 R !, 2, 3:Arm overcurrent at start-up «EEF !, 2, 3. EEPROM error
EPH : Input phase failure cErFc : Main RAM error
cEFPHD : Output phase failure cErm3 : Main ROM error
Ol L : Loaded side overcurrent at start time < £~ - ¥ : CPU trip
cOHZ : External thermal error cErrs : Communication time-out error
UL : Low current operation cErF B : Gate array fault
P : Undervoltage cErFr : Output current detector error
sk : Overtorque cErF B : Optional unit error
«FF {,EFZ :Ground fault cE-i0~"h
- £ : Emergency stop * Others (Other than trips covered by the retry function)

*Protective operation detection relay signals (FLA, FLB, FLC terminal signals) are not sent during use of the retry
function. (factory default setting)

*A virtual cooling time is provided for overload tripping (&L ¢, JL 2, L -).
= See Section 13.2 for the virtual cooling time.
In this case, the retry function operates after the virtual cooling time and retry time.

*In the event of overvoltage tripping (5 7 {~ F 3), re-tripping may result unless the DC voltage decreases below a
predetermined level.

*In the event of overheating-caused tripping (£/ H), re-tripping may result unless the internal temperature decreases
below a predetermined level, since the internal temperature detection function of the inverter works.
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*Even when trip retention selection parameter (F 5 7 ') is set to {, the retry function is enabled by F 3 [I 5 setting.

*During retry the blinking display will alternate between - £ ~ 5 and the monitor display specified by parameter
monitor display selection parameter 5 7 {[J.

% The number of retries will be cleared if the inverter is not tripped for the specified period of time after a successful retry.
“A successful retry” means that the inverter output frequency reaches the command frequency without causing the
inverter to re-trip.

%At the occurrence of a trip, the rotational speed of the motor is measured and, after the motor is restarted, it's speed

is regulated to the speed measured.

6.15.2 Avoiding overvoltage tripping

: Overvoltage limit operation FE2E |: Overvoltage limit
: Regenerative over-excitation upper limit operation level

* Function \I
These parameters are used to automatically control the output frequency and prevent the motor from :
tripping because of overvoltage due to a rise in the voltage in the DC section during deceleration or |
constant speed operation. Note that the deceleration time may be prolonged when the overvoltage limiting :
function is activated. |

____________________________________________________________ /

Overvoltage limit operation level

Output A :
frequency : \\
: >
DC A ’\ : Overvoltage stall protection
voltage :
>
[Parameter setting]
Title Function Adjustment range Default setting
i :Enabled
- = - . /:Disabled
— F30 Itage limit operation z ) ) 7 —
£ 30 3| Overvoltage limit operatio ~':Enabled (quick deceleration) £
= :Enabled (dynamic quick deceleration)
F 3 15| Regenerative over-excitation upper limit| {7~ {5 % [Note] et
F 5 2 5| Overvoltage limit operation level {00~ 151 % [Note] =

Note: 100% corresponds to an input voltage of 200V for 200V models or to in an input voltage of 400V for 400V models.

*x If F 305 is setto & (quick deceleration), the inverter will increase the voltage to the motor (over-excitation
control) to increase the amount of energy consumed by the motor when the voltage reaches the overvoltage
protection level, and therefore the motor can be decelerated more quickly than normal deceleration.

*If F 3115 is setto 3 (dynamic quick deceleration), the inverter will increase the voltage to the motor (over-
excitation control) to increase the amount of energy consumed by the motor as soon as the motor begins to slow
down, and therefore the motor can be decelerated still more quickly than quick deceleration.

*The parameter ~ 3 !5 is used to adjust the maximum energy that the motor consumes during deceleration, and if
the inverter is tripped during deceleration because of an overvoltage, specify a larger value.

*Parameter F 5 & & serves also as a parameter for setting the regenerative braking level (see section 5.19.).

6.15.3 Output voltage adjustment/Supply voltage correction

: Base frequency voltage 1 (output voltage adjustment)
: Base frequency voltage selection (supply voltage correction)

/ N\
I +Function :
: [Base frequency voltage 1 (output voltage adjustment)| |
| This parameter is used to set the voltage for the base frequency 1 . L . It can also be used to prevent the |
: base frequency over L. o from being put out even if the voltage is higher than the voltage set is applied. :
| (This parameter is operative when F 57 7 is & or 3.) |
: [Base frequency voltage selection (correction of supply voltage) :
[ The ~ 31 7 parameter maintains a constant V/f ratio, even when the input voltage decreases. The torque |
: during low-speed operation is prevented from decreasing. /:
\ -
OSupply voltage correction Maintains a constant V/f ratio, even when the input voltage fluctuates.
OOutput voltage adjustment Limits the voltage at frequencies exceeding the base frequency. Note that no limit

is imposed on the output voltage if the supply voltage is not compensated.
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[Parameter setting]
Title Function Adjustment range Default setting
Base frequency voltage 1 200V models:
i (output vc(‘)ltagey ) clUgVolass:5§-330 V cUd
! g (XNl . 7 Cr .
adjustment) 100 uV cIass.S o 5 [~ \Y 400\’/'r‘r_:c’)7dels.
L
Base frequency voltage 1 :Without voltage compensation (limitless output voltage)
£307 selection {: With voltage compensation (limitless output voltage) o
- (correction of supply Z': Without voltage compensation (limited output voltage)
voltage) = With voltage compensation (limited output voltage)

*If F 3 7 is setto {f or &, the output voltage will change in proportion to the input voltage.
*Even if the base frequency voltage (. ) is set above the input voltage, the output voltage will not exceed the

input voltage.

% The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example, setting
311 7 to 7 prevents the output voltage from increasing, even if the input voltage changes when the operation

frequency exceeds the base frequency.
*When the V/f control mode selection parameter (F
voltage is corrected regardless of the setting of ~

[F 38 7=0: Supply voltage uncorrected, output voltage

unlimited]
A Input
voltage
High
Input voltage {
- Low
5 2
&g
° =
vl
A
»

0 Output frequency

* The above applies when V/f control mode selection
parameter £ issetto [, { or 5.

L

Rated voltage

>1 the output voltage can be
prevented from exceeding
the input voltage.

[F 30 7=2: Supply voltage uncorrected, output voltage
limited]

Input
IE A voltage
Input voltage / High
Low
s 2
&g
(D —
vl
A
0 »

[ut]

* The above applies when V/f control mode selection
parameter F £ issetto [, { or 5.

Output frequency

%] ll_ %]
>1 the output voltage can be
prevented from exceeding

the input voltage.

Rated voltage

is set to any number between &, 7, 5 or 7, the supply
1
1.

[F 38 7= !: Supply voltage corrected, output voltage
unlimited]

Input
A voltage
High
9 Low
1
S
<
=X
5]
«Q
(0]
\Y| R
»

o

Output frequency

* Note that a voltage higher than . . is applied at
output frequencies over the base frequency L, even
if L o is set below the input voltage.

[F 38 7=3: Supply voltage corrected, output voltage
limited]

Input
A voltage
)
[t ] 1 High
9 ] Low
g
=3
<
=}
5
«Q
@
v R
0 7

Output frequency

Note: Rated voltage is fixed for 200V class at 200V and 400V class at 400V.
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6.15.4 Reverse run prohibition
: Reverse run prohibition selection
'/- ——————————————————————————————————————————————————————————— ~
| * Function :
| This function prevents the motor from running in the forward or reverse direction when it receives the wrong |
: operation signal. :
N o e o e e e e o e e e e /7
[Parameter setting]
Title Function Adjustment range Default setting
- . i :Permit all, {:Prohibit reverse run
g [ _ L , P
Fa Reverse-run prohibition selection 2 Prohibit forward run u
/T T T T T T TS T o T o m o m T o e m e ~\
i Warning!! \l
: « If an operation command is entered to rotate the motor in the direction prohibited for the preset speed |
| operation with the mode or forced jog operation, this parameter will cancel the command regardless of :
: operation mode. |
| If the motor constant is not set properly while vector control mode or automatic torque boost mode is |
: selected, the motor may turn in the reverse direction. The number of revolutions that correspond to the slip :
| frequency, in these modes, therefore, the stop frequency (F & 4 J) should be set at the same level as the |
| slip frequency. In sensor vector control mode (F + = 7), depending on the setting of /{,, 5, the motor :
: restarted may rotate in the direction opposite to the prohibited direction regardless of the setting of this |
| parameter. ,'
\ 7/
N e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o -
6.16  Drooping control
: Drooping gain
: Speed at drooping gain 0%
: Speed at drooping gain £ 320
F 32 3 |: Drooping insensitive torque
B F 324 |: Drooping output filter
'/‘ ——————————————————————————————————————————————————————————— N
, +Function |
[ When multiple inverters and motors are used to operate a system, the load can distribute to them using this |
: function. These parameters allow you to adjust the frequency range, and also insensitive torque and gain. :
\ o e e e e e e e e 7
Gain1 Gain2 o
o
o <3
= °
£ 3
L 2 g
) -
5 /= B _ P37 FreTJency
/@q% Internal torque HEE gg'
command -[F3e0
Drooping insensitive torque >
Drooping insensitive frequency
[Parameter setting]
Title Function Adjustment range Default setting
320 Drooping gain [Note] O.0~100.0 % o.0
Fac ! Speed at drooping gain 0% O.0~320.0 Hz 0.0
F322 Speed at drooping gain £ 3 2 1 O0~320.0 Hz a0
F323 Drooping insensitive torque O~100 % i
F324y Drooping output filter 0.i~200.0 rad/s 00.0

Note: Drooping gain can be changed within a range of 0.1 to 100.0% during operation. When changing the setting to
0.0 (no drooping) or 0.0, stop operation.

« Drooping control can be performed only when F £ is setto 3 or 7.

-

» When torque over the insensitive torque is applied, the frequency is decreased (during power running) or
increased (during regenerative braking).

« The drooping function is operative at frequencies over the frequency set with F 52" /.

]

« In the frequency range between the frequencies set with F 3 { and F 32 &, the degree of drooping changes
according to the magnitude of frequency.
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» The error in drooping insensitive torque increases in the frequency range above the base frequency, and it is
therefore recommended that these functions be used at frequencies below the base frequency.
« During drooping control, the output frequency is not restricted by the maximum frequency (F ).

The change in frequency at the time of drooping can be calculated, as described below:

a) Gain by internal torque reference (Gain1)
If internal torque reference (%) O 0
Gain1 = (internal torque reference - dead band ) /100
Gain1 needs to be set at 0 or a positive number.
If internal torque reference (%) <0
Gain1 = (internal torque reference + dead band | F 32 3 ])/ 100
Gain1 needs to be set at 0 or a negative number.

b) Gain by frequency after acceleration (Gain2)

f[F32 (]<[F322]
| Frequency after acceleration | = Frequency 1 set with
Gain2=0

| Frequency after acceleration | > Frequency 2 set with
Gain2 = Drooping gain | F 32 | /100

If frequency 1 < | Frequency after acceleration | < Frequency 2

Drooping gain | £ 3200 (| Frequency after acceleration | — Frequency 1 ) }
X

Gain2 =
100 (Frequency 2 —Frequency1 [ F32 1)
f[F32 (o [F322]
| Frequency after acceleration | < Frequency 1 set with
Gain2=0

If | Frequency after acceleration | > Frequency 1

| Gain2 = Drooping gain | £ 325 | /100 |

c) Drooping speed
Drooping speed = base frequency Nole x Gain1 x Gain2
Note:If the base frequency exceeds 100 Hz, count it as 100 Hz.
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6.17 Commercial power/inverter switching

: Commercial power/inverter switching output selection
: Commercial power/inverter switching frequency

: Inverter-side switching waiting time

: Commercial power-side switching waiting time

: Commercial power switching frequency holding time

/ \
: * Function :
: These parameters are used to specify whether to send a switching signal to an external sequencer (such as :
: an MC) in the event that the inverter trips. The use of an input signal makes it possible to switch between |

. ) . . . . |
| inverter operation and commercial power operation without stopping the motor. |
\ /
= For details, see Instruction Manual (E6581364) specified in Section 6.36.

[Parameter setting]
Title Function Adjustment range Default setting
{1:Disabled
. ) {:Automatic switching in the event of a trip
- = | Commercial power/inverter <. . o . n
[l =T | - . ' :Commercial power switching frequency setting i
switching output selection 5 . o .
= :Commercial power switching frequency setting +
automatic switching in the event of a trip [Note1]
Inverter with a
Commercial power/inverter model number
£355 switchin frepuenc f-uihz ending with
g frequency -WN: 5 4.8
-WP: 500
According to
Inverter-side switching . - model
| el g g ST
T Ao waiting time e (T L SeC. = Refer to ]
page K-41.
Commercial power-side -
F 357 | Commerda power 04O~ (000 sec. o&e
switching waiting time
c oo | Commercial power switching | ~ , 5 /i <n
[l i x . . L (00~ 100 Sec. Sl
frequency holding time

]

Note: For trips whose causes are displayed with /!, £ F {, £ F 2 or £, switching is not done automatically.

[Timing chart (example)]

Commercial power switching frequency

holding time Detection time
Commercial power/inverter switching frequenc: <>

P B
>

Set frequency /

MC output for inverter operation
Commercial power/inverter switching output 1 ON
(P24-OUT1) Commerci

al power-side switching
waiting time

Inverter-side switching waiting
time [ FI55]

<
>

ON

MC output for commercial power operation

Commercial power/inverter switching output 2 ON
(P24-0UT2)
Commercial power switching signal (S3-CC) ON |

A N A N N N P N DA N

Commercial power switching signal S3-CC ON : Commercial power operation
Commercial power switching signal S3-CC OFF : Inverter operation
Note:If ST-CC is opened, switching cannot be operated normally.
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Title Function Adjustment range Example of setting
F 354 | Commercial power/inverter switching output selection | [J~2 Zord
F 355 | Commercial power/inverter switching frequency | [~/ Hz Power supply frequency etc.
rac . . e According to model
F 355 | Inverter-side switching waiting time Qoi0~ 1000 sec g
= Refer to page K-41.
F 35 7 | Commercial power-side switching waiting time o400~ 1000 sec o052
F 355 | Commercial power switching frequency holding time | . ([~ { 0.0 0 sec 200
(T
F ¢ {7 | Input terminal function selection 7 (S3) O~135 | tHe I
(Commercial power switching)
HE
F {31 | Output terminal function selection 1 (OUT1) 0~254 (Commercial power/inverter
switching output 1)
HE
F {3 ! | Output terminal function selection 2 (OUT2) O~255 (Commercial power/inverter
switching output 2)
B et it <
- Warning -

|
: * When switching to commercial power, make sure that the direction in which the motor rotates when operated
: on commercial power agrees with the forward direction when operated via the inverter.

I+ Do not select any option (F 5 ! {=2")of F 3 { ! (reverse rotation prohibition selection) that prohibits forward
|

|

|

\

rotation. Or it becomes impossible to switch to commercial power, because the motor cannot rotate in the

forward direction.

——— - ————
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6.18 PID control

: PID control switching : Process upper limit
: PID control feedback control signal selection : Process lower limit
F 35 !]: Delay filter : PID control waiting time
F 352 |: Proportional (P) gain : PID output upper limit
: Integral (1) gain : PID output lower limit
: PID deviation upper limit : Process increasing rate
: PID deviation lower limit (speed type PID control)
F 35 & |: Differential (D) gain : Process decreasing rate
(speed type PID control)
£ 3 74 |: Frequency command
agreement detection range
Function

Using feedback signals (4 to 20mA, 0 to 10V) from a detector, process control can be exercised, for
example, to keep the airflow, amount of flow or pressure constant.

- ———
—_——— . ———

For details, see instruction Manual(E6581329)specified in Section.

[Parameter setting]

Title Function Adjustment range Default setting
1:No PID control
{:Process type PID control
FIco PID control switching (temp./pressure, etc.) operation o
2:Speed type PID control
| (potentiometer, etc.) operation ]
{1 :Deviation input (no feedback
input)
{:VI/ll (voltage/current input)
= :RR/S4 (potentiometer/voltage
. input)
F350 PID cc.)ntrol feedback control signal 3:RX (voltage input) o
selection 4:Optional Al1 (differential current
input)
5 :Optional Al2 (voltage/current
input)
5 : PG feedback option
FIG ! Delay filter O.0~25.0 oot
FIE~Z Proportional (P) gain oo~ nnn o0
gy ] Integral (1) gain oo~ inn.n oo
FIEY PID deviation upper limit LL~l Hz *1
FI55 PID deviation lower limit L~ Hz *1
FIEE Differential (D) gain a00~2.55 000
F357 Process upper limit Li~UL Hz *1
FIG6E Process lower limit LL~UL Hz Ll
F3I55 PID control waiting time O~24010 sec I
F30 PID output upper limit LiL~lL Hz *1
Fa11 PID output lower limit LL~UL Hz L
. Process increasing rate (speed type S, R
= . I~EI_ILI.U L.
PID control)
. Process decreasing rate (speed type Py R
L= =] LOe 070000 L0 L
PID control)
- Frequency command agreement
£37y auency 9 0.0~F H Hz 2.5
detection range

*

: Inverter with a model number ending with -WN: 5./ -WP: 5 0.7
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1) External connection

R u
s \Y
W

O000O oot
O 00 |“’\*)

(1) Process value
DC:0~10V

RR/S4
CcC

—>» O v
cc

(2) Feedback value DC:4~20mA

2) Types of PID control interface

Process value (frequency) and feedback value can be combined as follows for the PID control of the VF-PS1.

(1)Process value(frequency setting) (2) Feedback value

Frequency setting mode selection F /104 FZ207 PID control feedback control signal selection £ 357
{:VI/1l (voltage/current input) 1 :Deviation input (no feedback input)
c':RR/S4 (potentiometer/voltage input) {:VI/ll (voltage/current input)

Z:RX (voltage input) = :RR/S4 (potentiometer/voltage input)
4:Operation panel input enabled (including LED/LCD 7:RX (voltage input)

option input) 4:Optional Al1 (differential current input)

5 :2-wire RS485 communication input % :Optional Al2 (voltage/current input)
5 :4-wire RS485 communication input & PG feedback option
7:Communication option input
& :Optional Al1 (differential current input)

5:Optional Al2 (voltage/current input)

{ II:UP/DOWN frequency

{ {:Optional RP pulse input

{ & :Optional high-speed pulse input

Note 1: About the settingof F /{4 and F [ 7: Do not select the same terminal that is used feedback terminal.
Note 2: The voltage/current changeover of the analog input VI/Il and the option Al1 can be set by the parameter

FiOBorF {05,

2

F /08 F 105 O0:Voltage input (DC:0~10V)
1:current input (DC:4~20mA)
Note 3: The reaching signal of the feedback value and the process value can be output.
The desired feedback input should be assigned to the unoccupied output terminal.
The detection width for reaching can be set by the parameter F 5 7 4.
If the feedback input is RR/S4 terminal: Function number 144,145
If the feedback input is VI/Il terminal  : Function number 146,147
If the feedback input is RX terminal : Function number 148,149

]
L
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3) Setting the PID control

In case of controlling the airflow, water flow and pressure, please set the parameter F

355 to” {’(Process type
PID control operation)

(1)Please set the parameter 5 [ (Acceleration time), £ [ (deceleration time) to the suitable time for the system.

(2)Please set the following parameters to place limits to the setting value and the control value.

Placing a limit to the process value : The parameter F =& 7 (Process upper limit),

F 35 F (Process lower limit)
Placing a limit to the PID deviation : The parameter = 3 £ Y (PID deviation upper limit ), F

& 5 (PID deviation lower

limit )
Placing a limit to the PID output : The parameter ~ 3 7 (PID output upper limit ), 5 3

1)

Placing a limit to the output frequency : The parameter L. (Upper limit frequency ), !

7 { (PID output lower limit )
L L (Lower limit frequency )

4) Adjust PID control gain

Adjust PID control gains according to the process value, the feedback input signal and the item to be controlled.

Here are the parameters used to adjust PID control gains.

Title Function Adjustment range Default setting
FIE7 Proportional (P) gain on~innag 0.:o
FI&3 Integral (1) gain .o~ i0o.n oo
FIEE Differential (D) gain O.00~2.55 p0.og

F 352 Proportional (P) gain
The proportional (P) gain set with f362 is the proportional (P) gain obtained by PID control.
A proportional (P) gain, a factor by which the deviation (difference between the process value and the feedback
value) is multiplied, is used to perform control in such a way as to make a correction in proportion to the deviation.
Although setting this gain high is effective in increasing the response speed, setting it excessively high may cause

an unstable operation, such as vibration.

/ 44— Process value

High proportional gain £ 35 2
Low proportional gain - 35 &

Fast response
Slow response

_> Time

F 35 3 Integral (1) gain
The integral (1) gain set with f363 is the integral (I) gain obtained by PID control.
The integral gain reduces the deviation remaining after proportional control to zero (offsetting of residual deviation).

Although setting this gain high is effective in reducing the residual deviation, setting it excessively high may cause

an unstable operation, such as vibration.

/—— Low integral gain F 35 3

N

Feedback value
<+ Process value

T Residual deviation

High integral gain F 35 3

P Time
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F 3 5 5! Differential (D) gain
The differential (D) gain set with f366 is the differential (D) gain obtained by PID control.

The differential gain increases the speed of response to rapid changes in deviation. If this gain is set excessively
high, a phenomenon in which the output frequency greatly fluctuates may occur.

Previous deviation-current deviation

Feedback value

High differential gain

+Ak Low dif tial qai )
v Oow difterential gain _> Time

If one of input terminals is assigned input terminal function 52/53 (PID differentiation/integration reset), differential
and integral values are always 0 (zero) during the input terminal on.

5) Adjusting the analog command voltage and current
For items which can be adjusted by reference and feedback input, such as voltage/current input (VI/1l input),voltage
input (RR/S4 input) and voltage input (RX input), adjust scaling factor of the voltage/current if necessary.
When feedback signals are very low, the gain can be increased by this adjustment.

When VI/Il used as a voltage input terminal When VI/Il used as a current input terminal
(Default setting) (F 15 needs to be set to 1)
RIFZ AiF
(80Hz) (80Hz)
Faoe Feid
(OHz) 2V 10V (OHz) 4mA 20mA
F2od Food F2od Foo
20% 100% 20% 100%
When RR/S4 used as a voltage input terminal When RX used as a voltage input terminal
(Default setting) (Default setting)
AuFr? Fois /
(80Hz) (80Hz)
Foii Fail
(OHz) oV 10V (OHz)/ ov 10V
Foid Foic FZla FZlE
0% 100% 0% 100%
F-34
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The characteristic of the feedback value can also be reversed by means of a signal from an external device.

Example: To use the S3 terminal as a PID normal/reverse characteristic switching signal input terminal

Title Function Adjustment range Default setting

_ - 5 Y (positive logic
Ford Input terminal function selection7(S3) {35 2! p ) J _)
5 5 (negative logic)

6) Setting the time elapsed before PID control starts
You can specify a waiting time for PID control to prevent the inverter from starting PID control before the control
system becomes stable, for example, after start-up.

The inverter ignores feedback input signals, carries out operation at the frequency determined by the value of
processing for the time specified by F 3§49 and enters the PID control mode after a lapse of the specified time.

6.19  Setting motor constants

: Auto-tuning 1

: Motor rated rotational speed (motor nameplate)
m : Slip frequency gain : Motor constant 1 (torque boost)

: Cooled : Motor constant 2 (no-load current)
m Motor rated capacity (motor nameplate) — Motor constant 3 (leak inductance)

: Motor rated current (motor nameplate)m : Motor constant 4 (rated slip)

When selecting automatic torque boost and vector control (i.e., when setting the parameter F £ to &, 5, 4 or 7. By

default, 7 = is setto [/ (v/f constant control)), be sure to set every parameter concerned in accordance with the
flowchart on the next page.

"
4: L
-., ~|[&2
ac||CT|| g

~

/N Warning

Be sure to set every parameter concerned in accordance with the flowchart on the next page. Failure to do
this may cause the inverter not to control the motor properly, and therefore cause the motor not to deliver
the desired performance.

Mandatory
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Operation in automatic torque
boost mode or vector control
mode

(Ft=2, 3, D

Is the motor Toshiba standard
four-pole motor with the same
capacity rating as the inverter?
the motor cable 30m or les
in length? *1

YES
End

NO
Set the following parameters, as specified on the motor nameplate.
Nameplate ) .
information Title Setting range
Base frequency |, | c5.0~500.0Hz
Base frequency | , S0~3 310 (200v)
voltage H-Y I ER~EED (400V)
Motor rated - L
current Fyog| o i~2000A FAGARE i C i BOE = ey
Motor rated oo~sooon ﬁ:mm
oo AL A T
speed Y U min-1 o - 1
* *2: No problem even if the motor is not connected.
Set FHI atH *2 *3: It does not matter whether the motor is under load or
(After execution, the setting returns no-load conditions.
to fI.)
- NO
T £ £ n 3 is displayed. Is the motor actual NO
connected and in a
tandby state?
The base frequency or the rated v
rotta tlotn al speﬁd ocl;rt]hekr’r:gtc.)r s Check the precautions to be taken whe Make necessary settings, as
not set correctly. Lheck their n setting the auto tuning parameter to specified in (1) Setting auto-tuning.
settings. 1, and if no problem is found, then set
* FHO0 to £ and start operation.
v
Enter the correct value for L End
L 1 orFY0 7, andthenset F 500 n
L l
to 4 again. nk for YES
v ~ £ & is displayed.
The following parameters have
been calculated and set. v
F ' ! Motor constant 1
F '-I :’u’ Motor constant 2 F4 {dand £ 4 {2 have been Parameters ~ 4 {[i and
£ 4 {2 Motor constant 3 tuned to the motor connected. EF Y {7 use the value calculated
£ 4 ! 3 Motor constant 4 automatically by the inverter.
\ 4 ¢
End End
*1:
Motor used Tuning required or not
Type No. of motor poles Capacity (Yes in flowchart: Tuning required, No: Tuning not required)
Toshiba 4p Same as the inverter capacity * Not required (tuned to factory defaults)
standard Different from the inverter capacity
Same as the inverter capacity .
motor Other than 4P Different from the inverter capacity Required
Others

* When using a long cable (guide: 30m or over), be sure to make auto-tuning 1 (F 40 0=2).
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(1) Setting auto-tuning

This auto tuning function allows you to set the motor constant easily, which needs to be set when operating in auto

torque boost mode or vector control mode (F £ =2, 3 or 7).

3

There are two parameters (£ 4 7 {7 and F 4 [i & described below) for auto tuning. For the steps to be followed when

setting these parameters, see the flowchart on the previous page. This section provides an explanation of F 4 [ [
and FHO7.
[Parameter setting]
Title Function Adjustment range Default setting
1:No auto-tuning
{Initialize motor constant ({I after execution)
Funno Auto-tuning 1 E:C’_c')ntinue opergtion continued after auto-tuning o
(L after execution)
=:Auto-tuning by input terminal signal
“:Motor constant auto calculation ({J after execution)
FYOl=1 Resets FY ![I (motorconstant 1), F 4 { { (motor constant 2), 7 4 {7 (motor constant 3) and
F 4 {3 (motor constant 4) to their factory default settings (constant of a Toshiba standard four-pole
motor with the same capacity as the inverter).
FY0=": Makes the inverter tune the motor constant, considering how the motor is connected, when it is started

for the first time after this setting is made. Connect the motor to the inverter in advance when selecting

this setting.

F 40 0=2: Makes the inverter only tune the motor constant, unlike F % [ [

in advance when selecting this setting.

=Z'. Connect the motor to the inverter

(Use this setting if the machine cannot be started as-is after tuning for some reason on the part of the

machine.)

FHIO0=4: If you select this setting after entering the information indicated on the motor nameplate (. .
frequency), L s (base frequency voltage), - 5 [ &

(base
Zour

rotation of motor)), the inverter will calculate the motor constant and set the parameters F ~ ([}

through ~ + { 3 automatically.

There is no need to connect the motor when making this setting.

[Parameter setting]

(rated current of motor), + 5 [/ 7 (rated speed of

Title Function Adjustment range Default setting
{1 :Disabled
Fuos Cooled {:Self-cooled motor g
2 :Forced-air-cooled motor

Cooled refers to the function of adjusting the motor constant automatically, while estimating the increase in the

motor temperature.

If your inverter is equipped with a self-cooling fan (fan connected directly to the motor shaft), set = %[ & to {. When
using a motor with a cooling fan (forced air-cooling type), set = 5 & to .

+ Perform Cooled along with auto-tuning 1.

+ Perform auto-tuning when the motor is cold (temperature equal to the ambient temperature).

% Precautions on auto-tuning 1

(1) The inverter is tuned automatically (auto-tuning 1 £ 4 3 J=2

) when the inverter is started for the first

time after setup. During auto-tuning 1, which takes several seconds, the motor is energized, although
it is standing still. Noise may be produced by the motor during auto-tuning 1, which, however, does not
indicate that something is wrong with the inverter or the motor.

(2) Conduct auto-tuning 1 (F 4 I [i=<") only after the motor has been connected and operation

completely stopped.

If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may

result in abnormal tuning.

(display £ F ) and no motor constant is set. For these motors, perform manual tuning using (2)

described below.

(4) It may not be possible to tune automatically special motors such as high-speed motor or high-slip
motor. For these motors, perform manual tuning using (2) described below.

(5) Provide cranes and hoists with sufficient circuit protection such as mechanical braking. Without
sufficient circuit protection, the result of insufficient motor torque during tuning could create the risk of

the machine stalling/failing.

(6) If auto-tuning is impossible or an auto-tuning error (£ £ ) is displayed, perform manual tuning with (2)

described below.
% Precautions on vector control = Refer to Section 5.6,10).

/
|
I
I
I
I
I
|
|
I
I
I
I
I
: (3) Usually, auto-tuning terminates in some seconds. If an error occurs, however, the inverter trips
I
I
I
I
I
I
|
I
I
I
I
|
I
I
|
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B Examples of setting the motor constants

a) Combination with a Toshiba standard motor (4P motor with the same capacity as the
inverter)
Inverter : VFPS1-2037PL
Motor  : 3.7kW-4P-60Hz

1) Set the V/f control mode selection F = at 5 (Sensorless vector control).
2) Set the auto-tuning 1 (- % [i 1) at 2. (When the cable length is 30m or over.)

b) Combination with a standard motor other than the above Toshiba motor
Inverter : VFPS1-2037PL
Motor  : 2.2kW-2P-50Hz

1) Set the V/f control mode selection F £ at F (Sensorless vector control).

2)Set il , il w, FHO5, FHOG and FHI 7, as specified on the motor nameplate.
3) Set the auto-tuning 1(F 50 ) at 4.

4) Set the auto-tuning 1 (F 40 0) at 2.

(2) Setting sensorless vector control and manual independently

Setting motor constants
Perform all operations in the flowchart on the previous page. If the motor specifications are unknown, enter only the
{7

motor capacity (- 4 5) and set parameter F 45 [ [ to Y. After that, run the motor and set other parameters with
the following explanation about parameter adjustments as a guide.

This section describes how to set motor constants. Select the items to be improved and change the related motor
constants.

(1) Slip frequency gain F 47 !
This parameter is to adjust the slippage of the motor.
[ Setting this parameter at a larger number can reduce the slippage of the motor. However, setting it at an
excessively large number may result in hunting, etc., and thus cause an unstable operation.

(2) Motor constant 1 F & ! [} (Torque boost) (Motor test reports may be useful.)
This parameter is to adjust the primary resistance of the motor. Setting this parameter at a larger value can prevent
the drop of the motor torque in low speed ranges due to a voltage drop. However, setting it at an excessively large
number may result in large current in low speed range and appearance of an overload trip, etc.

(3) Motor constant 2 7 & ! ! (No-load current) (Motor test reports may be useful.)
This parameter is to adjust the exciting inductance of the motor. The larger the set value, the more exciting current
can be increased. Note that specifying a too large value for the motor constant may cause hunting.

(4) Motor constant 3 & {7 (Leak inductance) (Motor test reports may be useful.)
This parameter is to adjust the leakage inductance of the motor. The larger the set value, the larger torque the
motor can produce in high-speed ranges.

(5) Motor constant 4 F & { 3 (Rated slip)
This parameter is to adjust the secondary resistance of the motor. The amount of compensation for slip increases
with increase in this value.

(6) 45 I (Speed loop proportional gain)
This parameter is to adjust the gain responsive to speed. Specifying a large gain increases the speed of response,
but specifying an excessively large gain may result in the occurrence of hunting. If operation is unstable and
hunting occurs, operation can be stabilized in most cases by reducing the gain.

(7) F 45 2 (Moment of inertia of load)
This parameter is used to adjust the excess response speed. Specifying a large value reduces the amount of
overshoot at the completion of acceleration. So, specify a value appropriate to the actual moment of inertia of the
load.

F-38

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA E6581386

6.20 Increasing the motor output torque further in low speed range

: Exciting strengthening coefficient
: Stall prevention factor

The output torque of the motor can adjusted using the parameters described in 6.19 in most cases, but if a finer
adjustment is required, use these parameters.

[Parameter setting]

Title Function Adjustment range Default setting
FY 5 Exciting strengthening coefficient | (&0~ {30 % oo
F4 i |Stall prevention factor h~25h M

*If the torque needs to be increased in low speed range (10Hz or less as a guide)
Perform auto-tuning according to the instructions in 6.19, and if the torque needs to be increased further in low
speed range, first increase the slip frequency gain (- % [i ) to a degree (80% or so as a guide) that hunting of the
motor does not occur. Then, increase motor constant 1 (5 & !{I) by 1.1 times the current value as a guide. If the
torque needs to be increased even further, increase the exciting current factor (F 5 %) to a maximum of 130%.
F 4 !5 is a parameter that increases the magnetic flux of the motor at low speeds, so specifying a higher value for

F Y !5 increases the no-load current. If the no-load current exceeds the rated current, do not adjust this parameter.

*If the motor stalls when operated at frequencies above the base frequency
Adjust F 4 {5 (stall prevention factor).
If a heavy load is applied momentarily (transiently), the motor may stall before the load current reaches the stall
prevention level (- 5 !). In such a case, a motor stall may be avoided by reducing the value of 5 & {5 gradually.
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6.21 Torque limit
: Power running torque : Regenerative braking torque

limit selection limit selection
: Power running torque : Regenerative braking torque
limit level limit level

: Constant output zone torque

limit selection

: ¢ Function

: This function is to decrease or increase the output frequency according to the loading condition when the
: motor torque reaches the limit level. Setting a torque limit parameter at 250% means “Invalid.”

: With this function, you can also select from between limiting the constant output or limiting the constant

|

torque in the constant output zone.
\ /

—— - - —— = = = - - - - - -

(1) When setting limits to torque, use internal parameters (Torque limits can also be set with an external control device.)

Positive torque

+250% torque

] ..._':;-a.q-l?.f.[f,,',,',f — ": L
B g

Power | S e T

Regenerative running

Reverse run Power Regenerative

running

-250% torque

Negative torque

With the parameter ~ 5 5 4, you can select the item that is limited in the constant output zone (somewhat weak
magnetic field) from between constant output (5 & 5 4=/} default setting) and constant torque (F 5 5 Y= {).
When you select the constant torque limit option, you should preferably select the output voltage limit option

(F 38 7=3) with the parameter F 3} 7 (base frequency voltage selection).

Torque limits can be set with the parameters = 5~ { and F 54 5.
[Setting of power running torque]
F 44 (Power running torque limit selection) :Setat 4 (FHH )
F Y ! (Power running torque limit) : Set a desirable torque limit level.

[Setting of regenerative torque]
F 442 (Regenerative braking torque limit selection) :Setat 4 (F Y4 )
F 4+ 3 (Regenerative braking torque limit) : Set a desirable torque limit level.

[Parameter setting]

Title Function Adjustment range Default setting
{:VI/ll (voltage/current input)
. - . ~':RR/S4 (potentiometer/voltage input)

g et c {

F Y41 | Power running torque limit selection J:RX (voltage input) Y
HFHN

F Y { | Power running torque limit level 0.0~245.59 % 2 510.0 %:Disabled 2500 %
{:VI/ll (voltage/current input)

Fuyys Regenerative braking torque limit Z:RR/S4 (potentiometer/voltage input) u

T L] selection 3:RX (voltage input)
HFHHT

Fuy3 Ilzsgleneratlve braking torque limit N0~349.9 9% 35 0.0 % Disabled 2500 %

Fycy Const‘.’:mt output zone torque limit {1 Constant output Ii.mi.t o

selection { Constant torque limit
Note:If the value set with F & [ { (stall prevention level) is smaller than the torque limit, then the value set with
FEL ! acts as the torque limit.
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(2) When setting limits to torque, using external signals

Positive torque

v Power
Regenerative running
AN
»
Reverse run Power Regenerative Forward run

running A

Negative torque

The torque limits can be changed arbitrarily by means of external signals.

[Selection of external signals]

]

4O, FHY2

RR/S4 -CCA - 0~10V c

Voltage signals RX-CCA — 0~+10V 3
VI/II-CCA - 0~10V {
Current signals VI/II-CCA — 4(0)~20mA
!
[}
+— RX-CCA i RR/S4 -CCA, VI-CCA —
[}
A !
!
[}
+100% i 100%
Torque produced i Torque produced
by motor : by motor
-10V 0% : 0
ov 10V o
[}
i II-CCA
[}
-100% i
E 100%
E Torque produced
i by motor
s : ,
i 4mA 20mA
[Parameter setting]
Title Function Adjustment range Default setting

{:VI/ll (voltage/current input)
= :RR/S4 (potentiometer/voltage input)
7:RX (voltage input)

4 Y[ | Power running torque limit selection

YiEMM
{:VI/ll (voltage/current input)
.= | Regenerative braking torque limit = :RR/S4 (potentiometer/voltage input)
Fyds . 3 i 4
selection =:RX (voltage input)
HFEHY T
F-41
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6.22  Speed control gain
FYED M F4YEZ |: Speed control gain

= For details, refer to Instruction Manual (E6581333) specified in Section 6.36.

6.23 Fine adjustment of frequency setting signal

: VI/Il input bias F 475 |: RX input gain
: VI/Il input gain F 475 |: Optional A1 input bias

: RR/S4 input bias F Y477 |: Optional A1 input gain

: RR/S4 input gain F 4 78 |: Optional Al2 input bias

: RX input bias F 479 |: Optional Al2 input gain

,’ ——————————————————————————————————————————————————————————— \|
: * Function :
: These parameters are used to fine adjust the relation between the frequency setting signal input through |
: the analog input terminal and the output frequency. :
| Use these parameters to make fine adjustments after making rough adjustments using the parameters :
| [t Iy O e T ]
l L " SUAN Iy I e B B |
\ /

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

Large T

Output frequency [Hz]

Maximum frequency =

Faao, Fyac
Futy.F415 Ll
FYIR
0
0 100
ov 10Vdc
4mA 20mAdc

Frequency setting signal (Analog input terminal)

*Bias adjustment of analog input terminals (F % 70, FY 72, FH T4, FY TR, FHTE)
To give leeway, the inverter is factory-adjusted by default so that it will not produce an output until a certain amount
of voltage is applied to the analog input terminals.
To reduce leeway, decrease the bias of the analog terminal in use.
Note that specifying a too large value may cause an output frequency to be output, even though the operation
frequency is 0 (zero) Hz.

T o
LFHTR)

*Gain adjustment of analog input terminals (F 5 7 {, F4 73, F4 75, F4 Fu
The inverter is factory-adjusted by default so that the operation frequency can reach the maximum frequency, even
though the voltage and current to the analog input terminals are below the maximum levels.

To make an adjustment so that the frequency reaches its peak value at the maximum voltage and current, decrease
the gain of the analog terminal in use.

Note that specifying a too small value may cause the operation frequency not to reach the maximum frequency, even

though the maximum voltage and current are applied.
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6.24  Operating a synchronous motor

| F498 || F439 |: PM motor constant 1

| FE4O || FEH4 ! |: Step-out detection current level/ detection time
This parameter is used only when the inverter is used with a synchronous motor. If you intend to use your inverter with
a synchronous motor, contact us at the your supplier.

6.25 Acceleration/deceleration 2

6.25.1 Setting acceleration/deceleration patterns and switching
acceleration/deceleration patterns 1 and 2

: Acceleration time 2

: Deceleration time 2

: Acceleration/deceleration 1 pattern

: Acceleration/deceleration 2 pattern

: Panel acceleration/deceleration selection

: Acceleration/deceleration switching frequency

i

w

xou |
ca

-n
W
3
ruf|~<

||| ™
wl| (wn||wn
C3|[C3||Ea
|||

* Function
Four acceleration times and two deceleration times can be specified individually. The selection/switching
mode can be selected from the following 3 options:
1) Selection by means of parameters
2) Switching by means of frequencies
3) Switching by means of terminals

o m s meN

[Parameter setting]

Title Function Adjustment range Default setting
Focon Acceleration time 2 . {[Note]~& {1 {1 1 sec. According to model
F5h ! Deceleration time 2 . {[Note]~& {1 11 I sec. According to model

. . . {:Acceleration/deceleration 1
F5O4 Panel acceleration/deceleration selection | ., . . {
': Acceleration/deceleration 2

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default,
but they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting of
the parameter £ 4 F' (default setting).
= For details, refer to Section 5.20.

1) Selection using parameters

Output frequency [Hz] 4
0 >
P — rr r
FLlH=1 Lecd . OEL > Time [s]
CCrL— < S < .
[ e el <« Feon » o > Time[s]

Acceleration/deceleration time 1 is initially set as the default. Acceleration/deceleration time 2 can be selected by
changing the setting of the F 5[ 4.
Enabled if [ /7 &= { (operation panel input enabled).
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2) Switching by frequencies - Automatically switching acc/dec times at certain frequencies

Title Function Adjustment range Default setting
FE5O5 Acceleration/deceleration switching frequency O.0~F H Hz o0

Output frequency [Hz] A

Set frequency

F505 | |-mmmmflmmmmdmmmmmmmmmmm e

3

>
0 << > < > Time [s]

1M @ @ '@

(1) Acceleration at the gradient corresponding to (3) Deceleration at the gradient corresponding to

acceleration time A T deceleration time F 5 {7 !
(2) Acceleration at the gradient corresponding to (4) Deceleration at the gradient corresponding to
acceleration time F 50 [ deceleration time &L

3) Switching using external terminals - Switching the acceleration/deceleration time via external terminals
N

Output frequency [HZ]

/

M @ @) 4

3

Time [s]’

A
Y.
A
b4
A
\ 4
A
A 4

Acceleration/deceleration
switching signal

(1) Acceleration at the gradient corresponding (3) Deceleration at the gradient corresponding

to acceleration time AL L to deceleration time F 517 !
(2) Acceleration at the gradient corresponding (4) Deceleration at the gradient corresponding
to acceleration time F 5[ [} to deceleration time o £ [

B Setting parameters
a) Operating method: Terminal input

1

Set the command mode selection £ /77 o to

=

b) Use the S2 terminals for switching. (Instead, other terminals may be used.)

Title Function Adjustment range Example of setting

2 (Acceleration/deceleration
switching signal 1)

Ix]

b~135

FllE Input terminal function selection 6 (S2)

W Acceleration/deceleration pattern
Acceleration/deceleration patterns can be selected individually, using the acceleration/deceleration 1 and 2
parameters.

1) Straight acceleration/deceleration

2) S-pattern acceleration/deceleration 1

3) S-pattern acceleration/deceleration 2

Title Function Adjustment range Default setting
FElZ Acceleration/deceleration 1 pattern | [J:Straight, {:S-pattern 1, &:S-pattern 2 o
FL5l3 Acceleration/deceleration 2 pattern | [J:Straight, {:S-pattern 1, 2:S-pattern 2 o
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1) Straight acceleration/deceleration
A general acceleration/deceleration pattern.
This pattern can usually be used.

Output frequency [Hz] A

Maximum frequency | FH| [ f

A

" Time [s]

o
A
\ 4

: dET

2) S-pattern acceleration/deceleration 1

Select this pattern to accelerate/decelerate the motor rapidly to a high-speed region with an output frequency of
60Hz or more or to minimize the shocks applied during acceleration/deceleration. This pattern is suitable for
conveyer machines.

Output frequency [Hz] Output frequency [Hz]

Maximum frequency “|°, _ _ _ _ _ _ _____ L=
. !

Set frequency

Maximum frequency “| "_

Set frequency

0 0
e Ry e » > e
< >
S Actual acceleration time Actual deceleration time
< > < >
ROL | x10% x 10% x 10% x 10%

3) S-pattern acceleration/deceleration 2
Select this pattern to obtain slow acceleration in a demagnetizing region with a small motor acceleration torque. This
pattern is suitable for high-speed spindle operation.

Output frequency [Hz] Output frequency [HZz]
Maximum frequency A Maximum frequency A

~

Set frequency Set frequency

Base frequency ......................... o Base frequency cosversdiresneostorcorercrse Mgressoscsseese

0 £ > > 0 < >
P _ Time [s] B | Times]
) L Y e
Actual acceleration time Actual deceleration time
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6.26

Protection functions

6.26.1 Setting of stall prevention level

: Stall prevention level

M Warning

N

» Do not set the stall prevention level (F 5 [J ) extremely low.
If the stall prevention level parameter (F 5 i !) is set at or below the no-load current of the motor, the stall
preventive function will be always active and increase the frequency when it judges that regenerative

Prohibited braking is taking place.
Do not set the stall prevention level parameter (F & [/ !) below 30% under normal use conditions.
* Function

This parameter reduces the output frequency by activating a current stall prevention function against a
current exceeding the F 5 [ {-specified level.

[Parameter setting]

Title Function Adjustment range Default setting
FEO Stall prevention level ~ 154 %, !5 5:Deactivated =

[Display during the alarm ]

During an
frequency changes. At the same time, to the left of this value, “L

[Nt

/L alarm status, (that is, when there is a current flow in excess of the stall prevention level), the output

“I" is displayed flashing on and off.

-
L

-
!

.
[

Example of display

-~
-

6.26.2 Inverter trip record retention

: Inverter trip record retention selection

* Function
If the inverter trips, this parameter will retain the corresponding trip information. Trip information that has
thus been stored into memory can be displayed, even after power has been reset.

—— e —————————————— — — ——— = = = = = —— - —— — — — —————

[Parameter setting]

Title Function Adjustment range Default setting
. . . 4:Cl h i ff.
FEOCZ Inverter trip record retention selection "’, c ear when power IS turn'ed ° o
{:Retain even after power is turned off.

% Up to four sets of latest trip records displayed in status monitor mode can be stored into memory.
% Data (current, voltage, etc.) displayed in status monitor mode when the inverter is tripped is cleared when power is
turned off.

M Flow of operation when F 55 2= {

Operation panel | | Retention of failure | | Ready for normal
_¥| (terminal) reset records is also canceled. operation
Inverter trip \
Power supply reset | | Turn on power again x> Trip again.
Fault display Fault display
FL not active FL active

~ If the cause of tripping or that of
: another failure is not yet removed.
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6.26.3 Emergency stop
: Emergency stop
: Emergency DC braking control time

|
: * Function

| Emergency stop mode can be selected. At emergency stop, a trip message (“£ ") is displayed. FL relay can
: be deactivated using the output function selection.

[

1) Emergency stop by terminal operation
Emergency stop can be performed with the a or b-contact. Assign the emergency stop function to a terminal as
described below, and select a stop mode.

Input terminal — 1 |acontact Input terminal b-contact

CcC CcC

2) Emergency stop
F 5 3= !: The motor is brought to a stop within the time specified with = £ [
F £ 1 3=2": DC braking is performed at the current specified with &5 { (DC braking current) for the time
specified with ~ & [I 4 (emergency DC braking control time).
Use this setting to bring the motor to a stop within time different from the normal deceleration time specified with
dEL.
3) Selecting the operation of the FL relay
Using the output terminal selection parameter, you can specify whether or not to operate the FL relay.
F {32 (output terminal selection 3) = !/} (default): Operates the FL relay in the event of an emergency stop.
{ 3 2 (output terminal selection 3) = { 5 4: Does not operate the FL relay in the event of an emergency stop.

r

|

[Parameter setting]

Title Function Adjustment range Default setting
{1:Coast stop
F &3 | Emergency stop {:Deceleration stop o
< :Emergency DC braking
F 5[ | Emergency DC braking control time | 5.0~2 .07 sec. 0
F 25 ! | DC braking current O~100 % 50
(Example of terminal assignment): Assigning the emergency stop function to the S3 terminal.
Title Function Adjustment range Example of setting
F ! 17 | Input terminal function selection 7(S3) | §~ {35 Z {7 (Emergency stop)

Note 1: Emergency stopping via the specified terminal is possible, even during operation panel operation.
Note 2: If F 5 I ¥=2 (Emergency DC braking) and DC braking is not required for normal stopping, set the DC

braking time F &' 5 ' to .0 [s].

4) Emergency stopping from the operation panel is possible
Pressing the STOP key on the operation panel twice enables emergency stop.
(1) Press the STOP key ———— “£ [ F F” will blink.
(2) Press the STOP key again — If £ 5 {I 3 (Emergency stop) = /~', the motor makes an emergency stop (or
trips) according to the setting.
If “E£” is displayed an error detection signal (FL) is issued (FL is activated).
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6.26.4 Output phase failure detection

: Output phase failure detection mode selection

o ——————————————————————————————————————————————————————— <

/

: ¢ Function \:
: This parameter detects inverter output phase failure. If the inverter detects an open phase failure, the :
: tripping function and the FL relay will be activated. At the same time, the trip information £ 7 H [I will also ]
| be displayed. :
: Set F £/ 5=5 to open the motor-inverter connection by switching commercial power operation to inverter :
: operation. :
: Detection errors may occur for special motors such as high-speed motors. /I
N e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e -

FELD5=0: No tripping
g {: With the power on, the phase failure detection is enabled only at the start of the first operation. The
inverter will trip if the inverter detects an open phase failure.
F 50 5= The inverter checks for output phase failures each time it starts operation. The inverter will trip if the
inverter detects an open phase failure.
F & 0 5=3: The inverter checks for output phase failures during operation. The inverter will trip if the inverter
detects an open phase failure.
: The inverter checks for output phase failures at the start of and during operation. The inverter will trip if
the inverter detects an open phase failure.
F 50 5=5: If the inverter detects an open phase failure in every phase, it does not trip but restarts operation when
every phase is reconnected.
The inverter does not check for output phase failures when restarting after a momentary power failure.
Note: A check for output phase failures is made during auto-tuning 1 (F = [i=2", 3), regardless of the setting of this
parameter F 55 5.

[Parameter setting]

Title Function Adjustment range Default setting
| Li:Deselect
. {:At starting (only one time after power is turned on)
- Output phase failure ' :At starting (each time power is turned on)
FEOS detection mode o

= :During operation
4:At starting + during operation
5 :Output cut-off detection enabled

selection

6.26.5 OL reduction starting frequency

: OL reduction starting frequency

= For more details, refer to Section 5.14.

6.26.6 Input phase failure detections
: Input phase failure detection mode selection

If ——————————————————————————————————————————————————————————— \l
: * Function :
I This parameter detects inverter input phase failure. At the occurrence of a phase failure, the £ - H { |
: protection message is displayed. :
| |

F 50 5= No tripping (Failure signal FL deactivated).

F & [ B=I: This parameter detects inverter input phase failure. If the inverter detects an open phase failure, it trips.
[Parameter setting]

Title Function Adjustment range Default setting

FEOE Input phase failure detection mode selection i :Disabled, {:Enabled !

Note 1: Setting ~ 5 I/ & to {J (input phase failure detection: disabled) may result in a breakage of the capacitor in the
inverter main circuit if operation is continued under a heavy load in spite of the occurrence of an input phase
failure.

Note 2: When using a single-phase direct current to operate the inverter, disable this function (F 5 [ 5=1/)
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6.26.7 Control mode for low current

FEDY9 |: Low current detection hysteresis width
: Low current trip selection

FE ! !|:Low current detection current
m : Low current detection time
5 \
I < Function :
: If the current is lower than F 5 { { level and passes for a time longer than F & { ', the inverter trips. |
: Trip information is displayed as “Lf L .” :

)

: No tripping (Failure signal FL deactivated).
Alow current alarm can be put out by setting the output terminal function selection parameter.

F & = !: The inverter will trip (the failure signal FL will be activated) if a current below the current set with
F & ! ! flows for the period of time specified with F 5 .

Title Function Adjustment range Default setting
FEOY Low current detection hysteresis width ~20 % i
- i i 1: No trip -
Fa ol Low current trip selection i L

{:Trip
Fh i Low current detection current O~100 % o
FL i Low current detection time O~255 sec. o
<Example of operation>
Output terminal function: 26 (UC) Low current detection
- C (= :
F & {0=0 (No trip)

Ex.) When outputting low current detection signals through output terminal OUT1

Title Function Adjustment range Example of setting
F {30 | Output terminal function selection 1(OUT1) 0~255 ch
I Note: To put out signals to the terminal OUT2, select the parameter £ {3 {.

Low current OFF ONf oep
signal output

Output current [%] A I?_sg ﬂ)ajn FE 12

) {

FE!UI+FEDS

FR I

Time [sec]

*When F 5 (= { (tripping), the inverter will trip if low current lasts for the period of time set with F 5 .
After tripping, the low current signal remains ON.
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6.26.8 Detection of output short circuit
: Selection of short circuit detection at starting
e |
: * Function |
: Detects a short-circuit on the output side of the inverter. :
A e e e o o o e o )
Title Function Adjustment range Default setting
{1:Each time (standard pulse)
{:Only one time after power is turned on
= i
- = | Selection of short circuit .:_':Each time .(short pulse) . i
FE 13 detection at startin 7:Only one time after power is turn on (short pulse) i
9 4:Each time (Extremely shot-time pulse)
5 :Only one time after power is turn on (Extremely shot-
time pulse)
FE 13 Standard —— detecting at starting

=
o,
[
r, J

inverter is reset.
Note: If the input voltage is rather high (480V as a guide) or the inverter is used to operate a high-speed motor, set

| gy g
o

H:
, 5: Acheck is made once at the first start of operation after the power is turned on or the

{3 to & or 3. Any other setting may cause the motor to malfunction, because a high-speed motor has a

very low impedance. If the inverter malfunctions for reasons of impedance even though F 5 {5 is setto & or 5,

thenset F5 {3 to % or 5.

6.26.9 Overtorque trip

FLIRIFE !

|
[
[
[ Trips the inverter or issues an alarm if the total time for which torque is above the level set with
[
[
\

7 reaches the time set with F &

: Overtorque trip selection

: Overtorque detection level during power running

: Overtorque detection level during regenerative braking
: Overtorque detection time

: Overtorque detection hysteresis

{ 8. Trip information is displayed as “[J £ ./

No tripping (FL is not active).

F & 5= (Tripping) The inverter will trip (the failure signal FL will be activated) if a torque larger than
F & {5 (during power running) or ~ 5 { 7 (during regeneration) passes for a time
longer than the time set with 5 /5.
Title Function Adjustment range Default setting
- :No tri -
FG !5 Overtorque trip selection U"Tr(i)p P i
1.
FE IR Overtorque detection level during power running O~250 % 50
FE T Overtorque detection level during regenerative braking | J~25 % 50
FE IE Overtorque detection time a0~ 1000 sec. o050
FL !5 Overtorque detection hysteresis O~100 % i

Note: Using the output terminal function selection parameter, the inverter can be set so that it outputs overtorque
detection signals regardless of the setting of 7 & 5. = Refer to Section 7.2.2.

<Example of operation>

Output terminal function: 28 Overtorque detection

F & !5={ (No trip)

Ex.) When outputting overtorque detection signals through output terminal OUT1

Title Function Adjustment range | Example of setting
Fi3n Output terminal function selection 1(OUT1) O~255 =]

Note: To put out signals to the terminal OUT2, select the parameter = {3 {.
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Overtorque OFF ON| OFF
signal output H H H T

Torque [%]

Time [sec]

When F 5 {5={ (tripping), the inverter will trip if overtorque lasts for the period of time set with = 5 (5. In
such a case, the overtorque signal remains ON.

6.26.10 Cooling fan control selection

: Cooling fan control selection

* Function
With this parameter, you can set the condition of cooling fan so that it operates only when the inverter
requires cooling, and thus it can be used for a longer period.

-

: Automatic control of cooling fan, enabled. Operates only when the inverter is in operation.

: Automatic control of cooling fan, disabled. The cooling fan always operates when the inverter is ]
energized.

% The cooling fan automatically operates whenever the ambient temperature is high, even when the inverter is out of

operation.
Title Function Adjustment range Default setting
FEZD Cooling fan control selection I:Auto, {:Always ON o

Note: For the setting of F & ' /7 to take effect, the inverter needs to be turned off and turned back on after the setting.

6.26.11 Cumulative operation time alarm setting

: Cumulative operation time alarm setting

o = = = = = = = = = = —————————————————————————————————

* Function
This parameter is to make a setting so that the inverter puts out a signal when its cumulative operation time
has reached the time set with 5 5 2 {.

Y ——————

____________________________________________________________ 7/
* Indication of [, { represents 10 hours. Ex.: If 3 5.5 5 is displayed, the cumulative operation time is 3855 hours.
Title Function Adjustment range Default setting
FEZ2 ! Cumulative operation time alarm setting 0.i~8555 500
B Setting of output signal
Ex.) When assigning the cumulative operation alarm signal output function to the OUT2 terminal
Title Function Adjustment range Example of setting
Fi3l Output terminal function selection 2 (OUT2) O~255 5 & (Negative logic 5 7)
F-51
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6.26.12 Abnormal speed detection

: Abnormal speed detection time
: Overspeed detection frequency upper band
: Overspeed detection frequency lower band

* Function

————— ————

These parameters allow you to set the inverter so that, when it is in sensor speed control mode (£ =7), it

[ ——

always monitors the rotational speed of the motor, even when the motor is at rest, and if the speed remains
out of the specified limits for the specified length of time, it outputs an error signal.
L — 7
Title Function Adjustment range Default setting
FEZZ Abnormal speed detection time 0.0~ 100.0 sec. o0
F&23 Overspeed detection frequency upper band | [7.[7: Disabled, . {~3 5.0 Hz 0.0
FLoH Overspeed detection frequency lower band | .f/: Disabled, . {~3 0.0 Hz 0.0
A Output frequency
Output frequency [Hz] FL23
—_— = —+/ FG2Y
— e — {
™, E£- 13 trip

Time [s]

6.26.13 Overvoltage limit operation

: Overvoltage limit operation level

= For more details, refer to Section 6.15.2.

6.26.14 Undervoltage trip

: Undervoltage trip selection

* Function
This parameter is used for selecting the control mode when an undervoltage is detected. (Invalid
inverter stops.)

— e ————— — — — — — - — = = = = - - - - - - = ——————

—_—————— -

, while the

F &2 1=l (Disabled) Inverter stops,but does not trip. (FL is not active.)
F &2 7= !: (Enabled) Inverter stops and is tripped because an undervoltage is detected. (FL is active.)
Title Function Adjustment range Default setting
FhRZT Undervoltage trip selection {7 Disabled, /: Enabled o
F-52
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6.26.15 VI/Il analog input wire breakage detection level

F & 33 |: VIl analog input wire breakage detection level
F & 4Y |: Action in the event of VI/Il analog input wire breakage

|
|
|
|
|
|

* Function
The inverter will trip if the VI/II value remains below the specified value for 0.3 seconds or moreThe

message “E - /5" is displayed.

The detection function is disabled.
If the VI/VIl input value remains below the specified value for 0.3 seconds or more, the

inverter will act in accordance with the setting of 5 5 4 4.

S —————

Function

Adjustment range

Default setting

VI/Il analog input wire breakage
detection level

I!:None

(. (I 0o
{ (e /o

Ix]
o

Action in the event of VI/Il analog
input wire breakage

. Trip mode
{: The inverter operates the motor at
preset speed operation frequency 14.

Note: Depending on the degree of deviation of the analog data detected, a wire breakage may be detected within a
period shorter than the specified one.

6.26.16 Guide to time of replacement

F & 34 |: Annual average ambient temperature

S i i

’ \
: * Function :
: You can set the inverter so that it will calculate the remaining useful life of the cooling fan, main circuit :
: capacitor and on-board capacitor from the ON time of the inverter, the operating time of the motor, the :
| : output current (load factor) and the setting of F 5 3 % and that it will display and send out an alarm through :
| output terminals when each component is approaching the end of its useful life. |
\____ !
Title Function Adjustment range Default setting
{1-10~+10°C
' +11~+20°C
FL3d Annual average ambient temperature Z::: :g} ::igog =
5:+41~+50°C
£:+51~+60°C

Note 1: Using F & 3 4, enter the annual average temperature around the inverter. Be careful not to enter the annual
highest temperature.

Note 2: Set F 5 3 4 at the time of installation of the inverter, and do not change its setting after the start of use.
Changing the setting may cause a part replacement alarm calculation error.
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6.26.17 Rush current suppression relay activation time

: Rush current suppression relay activation time

* Function
This parameter is used to control the rush current suppressing resistor shorting relay when a direct current
is passed or multiple inverters are used with their DC sections connected to each other.

Title Function Adjustment range Default setting
FE 3% Rush current suppression relay 0.0~2.5 sec. oo

activation time

The rush current suppressing relay is activated on the expiration of the time limit set with parameter F 5 7 5 after the
voltage in the DC section of the inverter has reached the specified level.

DC voltage

A
[y ]
(XA
Ty y

Rush current ON

suppression relay

6.26.18 Motor thermal protection

| FE3 7 M FE 3B |: PTC thermal selection
= For details, refer to Instruction Manual (E6581339) specified in Section 6.36.

6.26.19 Braking resistance overload curve

F & 39 |: Braking resistance overload time

= Refer to 5.19 for details.
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6.26.20 Selection of a restart condition for the motor stopped with a mechanical brake

F & 43 | : Brake-equipped motor restart condition selection

* Function
With this function, the motor can be restarted immediately after a stop if it is operated at a frequency of more
than 10Hz (20Hz or less) and stopped with a mechanical brake.

Use this function only when a mechanical brake is used to stop the motor. Using this function for a motor
without a mechanical brake, the inverter may be tripped or fail.

|
|
|
|
|
|
|
|
\

Title Function Adjustment range Default setting
- Default (no waiting time for
FLy3 Brake-equipped motor restart frequencies of 10Hz and less) .
L = i iy . ‘. i i . o
condition selection {: Conditional (no waiting time for

frequencies of 20Hz and less)

The timing chart in the figure below shows how the motor is operated and stopped with a mechanical brake.

By default, restart waiting time is set to prevent the inverter from being tripped because of the immediate restart of the
motor which started coasting at a frequency of more than 10Hz and stopped (when the ST function is assigned to the
S3 terminal, S3 signal is cut off).

This waiting time, however, is not necessary if a mechanical brake is used to stop the motor more reliably. When using
a mechanical brake to stop the motor, set this parameter F 5 % 5 to { to allow the motor to restart immediately after a
stop if it started coasting at a frequency of 20Hz or less and stopped.

<Ex. When parameter £ 5 4 3 issetto {.>

Output frequency [Hz] o

20Hz / //
/
/
/ i
10Hz / / X /
— > [Note1] |
/
0 f : >
H Time [s]
Starting signal !
(S3and F) !
Mechanical brake _-I : _—l
i [PGRTUG ! Starting waiting time
Starting waiting time 2 :

When assigning the ST function to the S3 terminal,
Set 5 ! {f] to [l (to cancel its factory default setting: & = ST always active), and
Set 5 { {7 to & (to assign the ST function to the S3 terminal).

Note 1: By default, the restart waiting time shown in the figure is set, and the restart of the motor is delayed by the time
indicated by the dashed line.

Note 2: If the motor started coasting at a frequency of more than 20Hz, it will restart after the expiration of the waiting
time.
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6.26.21 Motor PTC thermal protection
: PTC thermal selection
: PTC detection resistor value

- \
: * Function :
: This function is used to protect motor from overheating using the signal of PTC built-in motor. |
: The trip display is “OH2”". :
- !

[Parameter setting]

Title Function Adjustment range Default setting
{1: Disabled
FE45 | PTC thermal selection {: Enabled (trip mode) I
Z': Enabled (alarm mode)
FEYE | PTC detection resistor value {o0~558%8 Ioon
[Connection]

|rm e -
! P10V
|
!

© .

“:” Connect the resistor rated 1/4 watts 3.3k
i ohm between terminal PP and RR/S4.

Outer
resistor |
rj\ RR/S4 Al [Voltage]
(e
— N

|
|

6.33.24 Protection against a failure of the control power backup device (optional CPS0022)
: Control power supply backup option failure monitoring

* Function
If the control power backup device (optional CPS002Z2) fails to supply power for some reason or other, the
inverter will put out an alarm signal or a trip signal, depending on the setting of this parameter.

Leaving this parameter disabled may cause the main power supply to be turned on and off endlessly if

something unusual occurs, depending on your sequence etc., so you should set this parameter ~ 5 4 7 properly

when using the optional power backup device.

———— i ——————

Title Function Adjustment range Default setting

i Control power supply not backed up
]
{

Control power supply backup : Contr?I power supply ba(.:ked up i
option failure monitoring (alarm in the event of a failure) u

' Control power supply backed up
(tripping in the event of a failure)
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W~ 54 =0 If control power is not backed up with an external backup device:
Select this setting if an external backup device is not connected to the inverter’s control terminals +SU and CC.

B~ 54 7= !:1If control power is backed up with an external backup device (alarm signal output):
Be sure to select this setting if an external backup device is connected to the inverter’s control terminals +SU and
CC, and if the main power supply is turned on and off endlessly for reasons of sequence, as shown below, in the
event the external power backup device fails.

30

Control power supply backup
option (CPS0022)

RUN
@

FLB
o I FLC
&)

<Example of a situation in which the main power supply is turned on and off endlessly>

In the example of connection shown above, if the control power backup device (optional) fails and becomes incapable
of supplying control power, control power is supplied from the inverter’'s main circuit and operation is continued without
interruption. If the inverter is tripped under these circumstances because of a ground fault or overcurrent (and if
FEY Tissetto [J):

(1) The FL relay is triggered and the main power supply is shut off by the MC.
\2
(2) As a result of shutoff by the MC, the voltage in the inverter’s main circuit and control circuit drop.
2
(3) As a result of a drop in control voltage, the FL relay recovers from a trip.
\2
(4) The release of the FL relay turns the MC back on.
2
(5) Operation is restarted and if the problem causing the inverter to be tripped is not eliminated, the inverter is tripped
again, the situation in (1) arises again, and thus the above cycle of operation is repeated endlessly.

If 54 7issetto {, however, the inverter will cut off the power supply, let the motor coast, and raise a [ F F alarm

in the event something unusual (voltage drop) occurs with the power supplied through the +SU and CC terminals.
Once the [ [I F F alarm has been raised, the inverter is not reset even if the control voltage returns to its normal level.
To reset the inverter, turn off the main circuit power supply.

This is the way in which this setting (power reset) prevents the power from being turned on and off endlessly by the
mechanism described above.

W~ 54 7=2":If control power is backed up with an external backup device (trip signal output):
This setting trips the inverter in the event something unusual (voltage drop) occurs with the external control power
backup device. Trip code £ - & & is displayed.
In the event of this trip, unlike ordinary trips, the inverter is held tripped regardless of the setting of 7 5 [/ & (inverter
trip retention selection). By holding the inverter tripped, this setting prevents the power from being turned on and off
endlessly.
This setting is effective only when the inverter is used in a standard connection shown in Chapter 2.

Note: Even if ¥ 5 4 7 is set to {i while control power is backed up, the inverter will cut off the power supply and issue a

£ 0 F F alarmin the event the backup device fails during operation.
If the backup device is already faulty when it is turned on, it will not be recognized to be faulty even if this setting
is selected.
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6.27 Forced fire-speed control function

: Forced fire-speed control function

: Preset speed operation frequency 15 (Forced operation frequency)

—_— e, e, e, e, e, e, e, e, e, e, e, e, e, —————————

”

/7 ™
| *Function \
: Forced fire-speed control is used when operating the motor at the specified frequency in case of an :
: emergency. Two kind of operation are selectable by assignment of terminal board function. :
| (1)Input terminal function 5 &, 5 7 (Forced continuous operation) : Input signal is kept to hold once :
: signal is ON. |
: Motor runs at the speed set by the parameter “F 2 5 4. :
: Operation is continued in the event of a minor failure, :
| and it is continued as far as the retry function permits in :
i the event of a major failure. :
| |
: (2)Input terminal function 5 &, 5 5 (Specified speed operation) : Input signal is kept to hold once :
: signal is ON. :
: Motor runs at the speed set by the :
| parameter “F 2 54" :
: Operation will be stopped if the |
: inverter is tripped. :
: Note: To stop operation, an :
| emergency stop signal needs to :
: be given or the main circuit |
\ needs to be turned off. /

\\\ _ 7/

Title Function Adjustment range Default setting
FESD | Forced fire-speed control selection "‘—': Disabled o
/: Enabled
cagy Preset speed operation frequency 15 V1 H .
e (Forced operation frequency) BLTHL 2 s

When setting the parameter “F 5 5 [
the key for 2 seconds.

[Setting the forced operation input terminal (RES-CC)]

,“F {r E”is displayed by pressing @ key. It can be set by continuing

The control terminal “RES” (The default setting is “5: reset function®) shall be assigned to “Forced continuous

operation®.
Title Function Adjustment range Setting value
crc oCT
F ¢ {4 | Input terminal function selection 4 (RES) | & ~ {35 ( Forced co-l;t'i-’n’ugu; operation)
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6.28

Low torque detection signals

: Undertorque detection selection

|
|
| _
| If the torque remains below the level specified with F & 5 & or F 5 5 5 for a period longer than that
: specified with F 5 5 4, the inverter will be tripped. Then the trip message “L{ - " appears.

(

: Undertorque detection hysteresis

: Undertorque detection level during power running
: Undertorque detection level during regenerative braking
: Undertorque detection time

F &5 !=0:Alarm signal output (No tripping)
With an output terminal function selection parameter, the inverter can be set so as to issue an
undertorque alarm.
The output terminal function number is 142 or 143 (reverse video).
F &5 !=!: Trip signal output
If the torque is found to be below the value set with F 5 5 2 or F 55 3 for a period longer than that set
with 7 & 5 4, the inverter will be tripped. (FL activated under a fault signal)
Title Function Adjustment range Default setting
FES ! Undertorque detection selection L—': Algrm mode o
{: Trip mode
FES2 Undertorqu.e detection level during 0~250 % 0
power running
- R — Undertorque detection level during e .
1‘533 . . 4_1*‘4:54.100 (X}
regenerative braking
FG5H Undertorque detection time o000~ 1000 sec. 050
FESS Undertorque detection hysteresis O~100% 0

<Example of operation>
Output terminal function: 142 (Low torque detection)

FES

{={ (Alarm output)

Ex.) When outputting low torque detection signals through output terminal OUT1

Title Function Adjustment range Example of setting
Fi30 Output terminal function selection 1(OUT1) 0~255 N2
Note: To put out signals to the terminal OUT2, select the parameter = {5 .
Low torque OFF ON OFF
signal output :
Output torque [%] A less than FLoy

*When F 55 !

Time [sec]

= { (tripping), the inverter will trip if low torque lasts for the period of time set with F 5 5 4. After
tripping, the low torque signal remains ON.
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6.29 Override
: Override addition input selection
: Override multiplication input selection
Ll e bbb bl et N
! ]
: ¢ Function |
| These parameters are used to adjust reference frequencies by means of external input. :
! ]
Title Function Adjustment range Default setting

Override addition input selection
[Hz]

Dy
Dy
[atu]

17 :Disabled
{:VI/Il (voltage/current input)
= :RR/S4 (potentiometer/voltage input)
7:RX (voltage input)
4:Operation panel input enabled (including
LED/LCD option input)
5 :2-wire RS485 input enabled
5 :4-wire RS485 input enabled o
7:Communication option input enabled
£ :Optionl Al1 (differential current input)
5:Optionl Al2 (voltage/current input)
{ Il :.Up/Down frequency
{ {:Optionl RP pulse input
=~ :Optionl high-speed pulse input
:Optionl binary/BCD input

Override multiplication input
selection
[%]

Dy
D]

-:'l .

Disabled
VI/1l (voltage/current input)
R/S4 (potentiometer/voltage input) -
X (voltage input)

R
R

LR WP niu || PSR

L.

5 :Optionl Al1

The override functions calculate output frequency

Value [%] sel

by the following expression:

ectedwith F5 5 !

Frequency command value x (1+

1) Additive override

700 )+Value [Hz] selected with F 5 5 [}

In th1is mode, an externally input override frequency is added to operation frequency command.

[Ex.1: RR/S4 (Reference frequency), VI/II (Ove

Output frequency A Over-ridden frequency

FH

Override
(VU/ILinput) o

0 >

frequency)

RR/S4 input (VI/Il input)
(Reference

rride input)] [Ex.2:RX (Reference frequency), VI/II (Override input)]

Output frequency .
. Over-ridden frequency

Forward run T o

Override RX input
(Reference

frequency)

3

10V

l Reverse run
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Ex.1:
FEED=1{(VINlinput), F 55 /=0 (disabled)

| Output frequency = Reference frequency + Override (VI/II input [Hz]) |

Ex.2:
FEED=1!(Vlinput), F 55 /=0 (disabled)

| Output frequency = Reference frequency + Override (VI/ll input [Hz]) |

2) Multiplicative override
In this mode, each output frequency is multiplied by an externally override frequency.
[Ex.1: RR/S4 (Reference frequency), VI/II (Override input)] [Ex.2: RX (Reference frequency), VI/Il (Override input)]

Output

frequency Over-ridden frequency
Output Eu \ —
frequency h Over-ridden frequency -

Enx \ — Forward run T // RX input
s i (Reference
L [ frequency)
/// RR/S4 input >
o~ (Reference 7N 10V
A frequency) 7
0 10v 7

Ex.1:

FLEO=0 (Disabled), F5 & (= { (VI/linput), F 10 d=2(RR/S4 input), FH=8 0.0, UL =800
- RR/S4input, (F 2 {0=0,F2 (=00, F2 (2={00, RuF2=800

Villlinput (F 200 (=0, F205=0, F203=100,F° a0

oL=100)
|

= Setting of RR/S4 input: Refer to Section 7.3.1, Setting of VI/Il input: Refer to Section 7.3.2.
| Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |

Ex.2:
FERED=0 (Disabled), FEE {={ (VI/linput), F 7 & d=3 (RXinput), F H=B 0.0, UL =800
RXinput (F 2 {&=0,F2 +3=00,F2 {8=100,F2 18=800

Villinput (F 28 =0, F202=0,F203=100,F206
= Setting of RX input: Refer to Section 7.3.3, Setting of VI/Il input: Refer to Section 7.3.2.
| Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |
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6.30 Adjustment parameters

6.30.1 Pulse train output for meters

: Logic output/pulse output selection (OUT1)
: Pulse output function selection
: Selection of number of pulses

e Function
Pulse trains can be sent out through the OUT1-NO output terminals.
To do so, it is necessary to select a pulse output mode and specify the number of pulses.

| PR

Set the SW4 to pulse output (PULS).
Ex.) When operations frequencies (0 to 60Hz) are put out by means of 0 to 10kHz

FH=E0.0,FEES={ FREIG=0,FE77=!10.00

The pulse will change between 0 and 10kHz according to the operations frequencies between 0 and 60Hz.
= See the circuit diagram shown at the bottom of page B-15.

Title Function Adjustment range Default setting

Logic output/pulse output selection 1:Logic output
(OUT1) {:Pulse output
i :Output frequency
{:Frequency command value
' :Output current
=:Input voltage (DC detection)
4:Output voltage
5 :Compensated frequency
£ :Speed feedback (realtime value)
7:Speed feedback (1-second filter)
£ Torque
& Torque command
{ {:Torque current
{ & :Exiting current
{ 3:PID feedback value
{ 4 :Motor overload factor (OL2 data)
{ 5 :Inverter overload factor (OL1 data)
{ & :Regenerative braking resistance
overload factor (OLr data)
{ 7:Regenerative braking resistor load
factor (% ED)
{ :Input power
{ 5:Output power
2 5:Optional AI2 input
£ 4:RR/S4 input
2 5:VI/Il input
2 & :RXinput
£ 7:Optional Al1 input
2 & :FM output
2 5:AM output
= [} :Fixed output 1
:Communication data output
:Fixed output 2
:Fixed output 3
= 4:Cumulative input power
= 5 :Cumulative output power
Y 5 :My function monitor 1
Y 7:My function monitor 2
Y 5 :My function monitor 3
Y 5:My function monitor 4
FETT Selection of number of pulses {00~43.00 kHz
Note: The pulse length is fixed. Therefore, the duty is variable.

u

FEREES o

D]

23

FEER Pulse output function selection

g e

(
1
pu
o
-
X

-
x|
-
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6.30.2 Setting of optional meter outputs

|FE72 M FE15 |,[FE88 M FE353 |: Meter output settings

= For details, refer to Instruction Manual (E6581341) specified in Section 6.36.

6.30.3 Calibration of analog outputs

: FM voltage/current output switching

| FEB2 || FE 8 3 |: FM output gradient characteristic and bias adjustment

| FEBS5 || FEBE |: AM output gradient characteristic and bias adjustment

eFunction

Output signals from FM/AM terminals are analog voltage signals. Their standard setting range is from 0 to

10Vvdc.

of terminal SW2 and a parameter.

[Parameter setting]

1

1

1

|

|

: The output current from terminal FM can be changed to 0 to 20mAdc (or 4 to 20mAdc) by changing the settings
1

1

\

Title Function Adjustment range Default setting
FER ¢ FM vo!tage/current output {1 Voltage 0~10V output o
switching {: Current 0~20mA output
i Negative gradient
. L
FREEZ FM outpu.t gradlent (descending) !
characteristic L . .
{: Positive gradient (ascending)
FEES FM bias adjustment 0.0 Wnnn % o.0
. - -
S AM output gradient H Negatlve.gradlent ,
FBE35 characteristic (descending) !
{: Positive gradient (ascending)
| FEEE AM bias adjustment 00 o0 % 0.0

Note: To switch to 0-20mAdc (4-20mAdc), set F 55 ! to .

Bl FM terminals setting example

[sw2=OFF FEE {, FEEZ={ FEEI=0 (%)

(mA)] (mA)
(C) 20 fremmrmma e naa g 20
g g
:
2 £ 2 4
0 FEE3 |
0 100% 0 100%
Internal calculated value Internal calculated value
[SW2=OFF F58 {=! FEB82=0 FE583=!00 (%) [SW2=OFF FEf (= FGAZ=0 FEAI=!00 (%)
(mA) (mA)
9 . P10 Sl C,—, ...... g r= 90
g (A | g £
E; : Large gaing o :Small gain
S F583 SFBES
3 1 @
2 =
- 4
0
0 100% 0 100%

Internal calculated value

Internal calculated value

*The analog output inclination can be adjusted using the parameter = /7
*For code data 50 to 64, negative inclination is invalid.
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6.31 Operation panel parameter

6.31.1 Prohibition of key operations and parameter settings

-

b T 1
~J||~J|| =<
||| |€3
N g | [non ]} [ min]

: Parameter write protect selection

: Operation panel frequency setting prohibition selection
: Operation panel emergency stop operation prohibition selection

F 735 |: Operation panel reset operation prohibition selection

: Prohibition of change of £ /718 d/F 10 d during operation

: All key operation prohibition

{/ ——————————————————————————————————————————————————————————— \\
: e Function :
: These parameters allow you to prohibit the operation of the RUN and STOP keys on the operation panel :
| and the change of parameters. Using these parameters, you can also prohibit various key operations. |
| |
\ y

Title Adjustment range Default setting
Faon Parameter write protect selection 1:Permit, {:Prohibit I
Faan Operation panel frequency setting prohibition selection 1 :Permit, {:Prohibit o
FI3y Opergtion panel emergency stop operation prohibition [I-Permit, {:Prohibit o

selection
Fi35 Operation panel reset operation prohibition selection I :Permit, {:Prohibit o
FI13k Prohibition of change of F 1 & during operation | [:Permit, {:Prohibit !
Fi37 All key operation prohibition 1 :Permit, {:Prohibit I

Note: For the setting of F

el ]

1) Canceling the F i [ prohibition setting
The setting of only parameter ~

2) Canceling the ~ 7 3 7 prohibition setting

T

can be changed at any time, even ifitis setto /.

[}

to take effect, the inverter needs to be turned off and turned back on after the

When this parameter is set to 1 (key operation prohibited), press and hold down the @ key for 5 seconds or

more. The message 1/~ o o appears and this setting is canceled temporarily to enable key operation.

To cancel this setting permanently, change the setting of £ 7 5 7 directly.
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6.31.2 Displaying the rotational speed of the motor or the line speed
: Frequency free unit display magnification

: Frequency free unit conversion selection

: Free unit display gradient characteristic

: Free unit display bias

~J
ca
ry

il
~J||~J|| =~
Co||Ca||c2
(= || (K NN

¢ Function
The frequency or any other item displayed on the monitor can be converted freely into the rotational speed
of the motor, the operating speed of the load, and so on. Using these parameters, the units of the amounts
of processing and feedback in PID control can also be changed.

m——————o

The value obtained by multiplying the displayed frequency by the F 71 ~set value will be displayed as follows:
| Value displayed | = | Monitor-displayed or parameter-set frequency | x | £F 702 |
1) Displaying the motor speed

To switch the display mode from 60Hz (default setting) to 1800 min™' (the rotating speed of the 4P motor)

60.0 |. T /840

FI020=0.08 F102=30.080

60x30.00=180

[

e

2) Displaying the speed of the loading unit
To switch the display mode from 60Hz (default setting) to 6 m/min™ (the speed of the conveyer)

68.0 |. T 5.

T I=n m S e
Fi0go=0.00 Fabg=0.10

€3

[

Note: This parameter displays the inverter output frequency as the value obtained by multiplying it by a positive
number. Even when the actual speed of the motor changes according to the particular changes in load, the
output frequency will always be displayed.

Title Function Adjustment range Default setting
[ Frequency free unit display .00 .OFF "o
ToIHE magnification o.ai~2ong i
FI03 Frequ.ency free unit conversion | :All frequenciejs display f.ree unit cc?nversion o

- selection {:PID frequencies free unit conversion
FIns Free unit .di§play gradient .’_'.':Neg.a.tive gragient (descer.1ding) /
characteristic {:Positive gradient (ascending)

FIi0kE Free unit display bias O.00~FH Hz 0.60
T TTTTTTTTTTTTrTrTTT T 3
: *The F 717 2 converts the following parameter settings: |
| Incaseof F 10 3=0 :
| eFree unit  Frequency monitor display :
: Frequency-Related parameters  FH, UL, LL, AuF 2, RI{F2, 5~ {~5- 7, :
| FIOO, F I FI02, F202,F208,F2 1, !
! Fo i, F2 {8, F223, F22s, F22s, Fe2ad, I
! F235, F237, FAYD, FaY |, Faq2, Fays, |
I FoMY, FE50,F2RD, FERS, FOET FRES, |
| FRI0~F215,F2871~F254,F32 {, F322, !
| FI55, F390, F37 1 FS05, FROG, FEZ S, I
: F62Y,FBI2,FB 4, F923~F32T |
I Incaseof F 710 3=1 :
:\ eFree unit  PID control -Related parameters F 354, FIE5, F35 7, F3ER :
S e e e o e o e e e e e o e o o e o o e o e o o e e o e e o e o e e e e e e e e o e o o . — — — — — — — — — — — — — /

F-65

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA

E6581386

B An example of setting: When FH is §0,and F 702 is {0.00

| Fi05=¢( FI0E=0.0C0 | Fi105=1{ FI0E=20.00
Panel indication Panel indication
800 1000
200
0 0

0 Output frequency 80(Hz) 0 Output frequency 80(Hz)

gy T =
LFIi05=0 Fi0e=50.00

Panel indication
800

0 Output frequency 80 (Hz)

6.31.3 Changing the steps in which the value displayed changes
: Changing step selection 1 (pressing a panel key once)

: Change step selection 2 (panel display)

o Function
These parameters are used to specify steps in which the command value or standard monitor output
frequency displayed on the panel changes each time you press the up or down key to set a frequency on

|
|
|
]
l
: the operation panel.

—_———e—— e, ——————

Note: The settings of these parameters have no effect when the free unit selection (F 70 2) is enabled.

BMWhen F 70 Tisnot J.000,and F 7108 is § (disabled).
Under normal conditions, the panel frequency command value increases in steps of 0.1Hz each time you press the
key. If £ 78 7 is not 0.00, the frequency command value will increase by the value with F 7/ 7 each time you

press the @ key. Similarly, it will decrease by the value set with = 7 7 each time you press the @ key.

In this case, the output frequency displayed in standard monitor mode changes in steps of 0.1Hz, as usual.

MWhen F 70 7Tisnot J.00,and F 708 is not [J.
The value displayed on the panel also can be changed in steps.

]
Output frequency displayed in standard monitor | =] Internally output frequency X%
’ L
o
Title Function Adjustment range Default setting
. Changing step selection 1 .11 [ :Disabled R
" Y| (pressing a panel key once) 0.0 (~FHHz Houd
Fang Changing step selection 2 17 :Disabled .
wd (panel display) ~255 a

Hl Example of setting 1

Set £ 10 7= 10.0 0Hz:

Each time you press the @ key, Each time the frequency setting 7 [ changes in steps of 10.0Hz: 0.0 — 10.0 —
20.0 — ... = 60.0 [HZz]. This function comes in very handy when operating the load at limited frequencies that

change in steps of 1 Hz, 5Hz, 10Hz, and so on.

B Example of setting 2

SetF 10 7= .00[H2, F 108= I

Each time you press the @ key, the frequency setting F [ changes in steps of 1 Hz: 0 -1 —» 2 — ... — 60 [HZz]

and also the value displayed on the operation panel changes in steps of 1. Use these settings to hide decimal
fractions. And also the value displayed on the operation panel changes in steps of 1. Use these settings to hide

decimal fractions.
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6.31.4 Changing the standard monitor display

: Standard monitor display selection

| F7 ¢ {MF 7 {4 |: Status monitor 1~4 display selection

These parameters are used to select the item to be displayed when the power turned on and also to change items
displayed in status monitor mode.

= For details, refer to Section 8.3.

6.31.5 Selection of operation panel stop pattern

6.32

: Operation panel stop pattern selection

)
S e ——— ~
e Function

This parameter are used to select a mode in which the motor started by pressing the key on the

_______§

operation panel is stopped when the key is pressed.

\ /

1) Deceleration stop
The motor stops in the deceleration time set with the parameter & £ L (or F 51 {).

2) Coast stop
The output of the inverter is cut off. The motor comes to a stop after coasting for a while by inertia. Depending on
the load, the motor may keep running for a good long time.

[Parameter setting]

Title Function Adjustment range Default setting
7. i
F 12 ¢ | Operation panel stop pattern selection ”,:gszziesrf;sn stop o
‘.

Tracing functions

: Trace selection : Trace data 2
: Trace cycle : Trace data 3
: Trace data 1 : Trace data 4

o Function
These parameters are used to memorize and read out the data collected at the time of tripping or triggering.
Up to 4 kinds of data can be selected from 64 kinds of data, and the data collected at 100 consecutive
points can be stored in memory as trace data.
Here is the time at which trace data is acquired.
o Tripping: Data collected before the occurrence
» Triggering: Data collected after triggering
Note: To read data on a PC.

Title Function Adjustment range Default setting
{1:Deselect
Fayn Trace selection {:At tripping {
2 At triggering
:4ms
{:20ms
Faxd Trace cycle 2£:100ms Z
s
~:10s
F Yz Trace data 1 o~45 o
Fays Trace data 2 O~+4g {
gy Trace data 3 o~449 P
Faqs Trace data 4 o~45 B
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1) To acquire trace data at the occurrence of tripping: & 75 0= {
(Examples of current date output)

N

Trip
Monitor value of output current
Failure FL signal |
¢
oo $!
e o , i
¢ e ‘;\o ‘Trace data
[ ] % ¢
@
@
Trace data 1 .uvuvesceecsesssesessnsessssesenenens
2) To acquire trace data at the time of triggering: £ 74 =2
Trigger input
-.,.."
K “ ]
P i
P é 4
., ° O
hd s
Tracedata 1 ...........} LI
Ex.) When using the RR/S4 terminal as the tracing back trigger signal terminal
Title Function Adjustment range Example of setting
F I8 Input terminal function selection 8 (RR/S4) O~135 15

Note 1: If the inverter trips when no trigger signal is given, trace data is overwritten with tripping data.

Note 2: Trace data is overwritten each time a trigger signal is given.
Note 3: Do not disconnect the control power supply or the main circuit power supply to hold a trace data after 15

seconds of tripping.

F-68
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[Setup values of F T4 2~F T445]

. Communication . . Communication
Default setting Trace (monitor) function ) .
No. unit at tracing
o FDOO Output frequency 0.01Hz
{ FD02 Frequency command value 0.01Hz
Z FDO3 Output current 0.01%
= FDO04 Input voltage (DC detection) 0.01%
Y FDO05 Output voltage 0.01%
5 FD15 Compensated frequency 0.01Hz
5 FD16 Speed feedback (real-time value) 0.01Hz
7 FD17 Speed feedback (1-second filter) 0.01Hz
g FD18 Torque 0.01%
g FD19 Torque command 0.01%
i FD20 Torque current 0.01%
i FD21 Exciting current 0.01%
{3 FD22 PID feedback value 0.01
i+ FD23 Motor overload factor (OL2 data) 0.01%
/5 FD24 Inverter overload factor (OL1 data) 0.01%
‘5 FD25 Regenerative braking resistance overload factor (OLr data) 1%
{7 FD28 Regenerative braking resistor load factor (% ED) 1%
= FD29 Input power 0.01kwW
= FD30 Output power 0.01kwW
c3 FE39 Optional Al2 input 0.01%
cH FE35 RR/S4 input 0.01%
c5 FE36 VI/Il input 0.01%
ch FE37 RX input 0.01%
c FE38 Optional Al1 input 0.01%
1 =l FE40 FM output 0.01%
25 FE41 AM output 0.01%
IH FE76 Integral input power 0.01kWhr
35 FE77 Integral output power 0.01kWhr
Y5 FE60 My function monitor 1 1c
YT FE61 My function monitor 2 1c
YE FE62 My function monitor 3 1c
= FE63 My function monitor 4 1c

H Acquisition of trace data
Trace data is acquired through a communication device.
The VF-PS1 supports the protocols listed below.

*RS485 (Standard protocol)

Downloaded from www.Manualslib.com manuals search engine

F-69



http://www.manualslib.com/

TOSHIBA E6581386

M Trace data communication number

Communication Function Minimum sett!ng Setting/readout range Default setting
No. /readout unit
E000 Trace data 1~4 pointer it 5~5%5 o
E100 Data 1 of trace data 1 i O~FFFF o
Data 2~99 of trace data 1 HE O~FFFF o
E199 Data 100 of trace data 1 K O~FFFF o
E200 Data 1 of trace data 2 HE O~FFFF o
Data 2~99 of trace data 2 K O~FFFF o
E299 Data 100 of trace data 2 i O~FFFF o
E300 Data 1 of trace data 3 HE O~FFFF o
Data 2~99 of trace data 3 K O~FFFF o
E399 Data 100 of trace data 3 HE O~FFFF o
E400 Data 1 of trace data 4 K O~FFFF o
Data 2~99 of trace data 4 HE O~FFFF o
E499 Data 100 of trace data 4 i O~FFFF a

Ex.) When operation frequency data is acquired through a communication device
Data acquired ( {F 4 [!) h=8000 = 8000x0.01Hz=80.0Hz

H Relationship between pointer and data
The table below shows the relationship between pointer (EO00O set value) and trace data (1 to 4).

Pointer (E000 set value) o ! c ~ S8 95

Tracedata1 E100 E199 E100 E101 E102 ~ E198 E199
Trace data2 E200 E299 E200 E201 E202 ~ E298 E299
Trace data3 E300 E399 E300 E301 E302 ~ E398 E399
Trace data4 E400 E499 E400 E401 E402 ~ E498 E499

<Example of setting> If E00O is set to ':

(Earliest data) (Latest data)
| Trace data 1 E102 ~ E199, E100, E101
Trace data 2 E202 ~ E299, E200, E201
Trace data 3 E302 ~ E399, E300, E301
Trace data 4 E402 ~ E499, E400, E401

Note 1: Use the parameters F 7+ & through ~ 745 to specify the types of trace data (1 to 4).

Note 2: Communication numbers E00O is automatically incremented by the inverter when data is traced
continuously.
* In ordinary cases, these parameters do not need to be rewritten.

6.33 Integrating wattmeter

: Integrating wattmeter retention selection
: Integrating wattmeter display unit selection

P
: « Function

: At the main power off ,it is selectable whether retention of integral output power values or not.

: And also, the display unit is selectable.

: The integrating wattmeter display can be cleared by external input signal by assignment of the terminal
|

|

function. Input terminal function 74, 75 (Integrating wattmeter display clear)

—_—————— e, — e —————

Title Function Adjustment range Default setting
- 7 Disabled
Il BT} . . . L ‘
Fa4g Integrating wattmeter retention selection /- Enabled H
4:1=1KkWh .
{:1=10KkWh AC‘;;’S;Z? o
Fays Integrating wattmeter display unit selection Z:1=100 kWh
3.4 = = Refer to
=:1=1000 kWh a0e K41
4: 1= 10000 kWh pag '
F-70
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6.34 Communication function

6.34.1 2-wire RS485/4-wire RS485

FEL0L0 |: Communication speed (2-wire RS485)

FEL ! |: Parity (common to 2-wire RS485 and 4-wire RS485)

F 802 |: Inverter number (common)

F 50 3 |: Communications time-out time (common to 2-wire RS485 and 4-wire RS485)
F 804 |: Communications time-out action (common to 2-wire RS485 and 4-wire RS485)
FE05 |: Send waiting time (2-wire RS485)

F 805 |: Master/slave setting for Inverter-to-inverter communications (common
to 2-wire RS485)

F 80 7 |: Protocol selection (2-wire RS485)
F 8 !0 |: Frequency point selection
| F8 ! !]: Point 1 setting
Fg {2 |:Point 1 frequency

FE {3 |: Point 2 setting

F & !4 |: Point 2 frequency

F 820 |: Communication speed (4-wire RS485)

F525 |: Send waiting time (4-wire RS485)

FE52E |: Inverter-to-inverter communication setting (4-wire RS485)
F 829 |: Protocol selection (4-wire RS485)

FB70 |,|FA 7 !|:Block write data 1, 2

FB75 ~HFAB 79 |:Block read data 1~5

| FE8L |:Free notes

« Function
These parameters allow you to connect the inverter to a higher-level system (host) and to set up a network
for data communications between inverters. They make it possible for the inverter to be linked to a
computer and to carry out data communications with other inverters.
<Computer link function>
This function allows the inverter to carry out data communications with a higher-level system (host).
(1) Monitoring inverter status (such as the output frequency, current, and voltage)
(2) Sending RUN, STOP and other control commands to the inverter
(3) Reading, editing and writing inverter parameter settings
<Inverter-to-inverter communication function>
This function allows you to set up a network that makes it possible to carry out proportional operation of
multiple inverters (without using a computer).

dTimer function ..........ccoeviieiiiiniieee Designed to detect broken communications cables. If no
data is sent to the inverter within the specified time, this
function trips the inverter (“£ - - 5" is displayed on the
display panel) or gives an alarm (“£ ” is displayed).

% Broadcast function .............cccccocevevevereveeennnnnns Refers to the function of issuing a command (data writing)
to multiple inverters in one session.

% Inverter-to-inverter communication function .. Refers to the function that enables the master inverter to
send the data selected with a parameter to all slave
inverters on the same network. This function allows you to
set up a network that makes it possible to carry out
synchronized operation or proportional operation (setting of
point frequencies) in an abbreviated manner.

—_—_——, e, ————— -
e e e e — — — — —— — — — — — — — — — —— — — —_——————————————————
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1) 2-wire RS485
The 2-wire RS485 device on the operation panel and the 4-wire RS485 device on the control circuit terminal block
are intended for data communications between inverters. To use an optional part for the RS485 device, it should
be connected to the communication connector (RJ45) on the operation panel. Through the 2-wire RS485 device
and a USB device (optional), the inverter can be linked to a computer.

E6581386

*Here are the parts optionally available for the 2-wire RS485 device.

¢ Optional USB-to-Serial conversion unit (Model: USB001Z)
Inverter-to-RS485/USB device interconnect cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
RS485/USB device-to-computer interconnect cable. Use a commercially available USB1.1 or 2.0 cable. (Type: A-
B, Cablelength: 0.25~1.5m)

¢ Optional LED Remote Keypad (Model: RKP002Z)
Communication cable (Model:CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))

¢ Optional LCD Remote Keypad (Model: RKP004Z)
LCD special cable (Model:CAB0071 (1m), CAB0073 (3m), CAB0075 (5m), CAB00710 (10m))

Note: Do not connect the cable (CAB0011, 0013 or 0015) from the communication device to the optional LCD

Remote Keypad. Or the inverter or the optinol LCD Remote Keypad could be damaged.

B Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
1] pu ]
[l ] | : Py L [
£iidd | Command mode selection | Li~H (Terminal input enabled) | (2-wire RS485)
L R e |

Note:When parameter F 5 [/ & (setting for communications between inverters) is used, the setting £ /7 o=~
cannot be used for slave inverters.

B Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
crnng Frequency setting mode a0 c 5
I ER =] . (=~ . .
selection 1 (RR/S4 input) (2-wire RS485)

B Communication parameters (2-wire RS485)
These parameters allow you to change the communication speed, parity check setting, inverter number,
communication error trip timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
F 500 | Communication speed (2-wire RS485) £1:9600 bps, {:19200 bps, =':38400 bps !
cor o | Parity £i:Non parity, {:Even parity .
7Y ] (common to 2-wire RS485 and 4-wire RS485) | ~:0dd parity !
F 502 | Inverter number (common) g~2H [
rang Communications time-out time :OFF P
rEd (common to 2-wire RS485 and 4-wire RS485) | {~ {4 sec. =

. 2-wire 4-wire
Setting | Rs4g5 | Rs485
o No action No action
/ Alarm No action
Communications time-out action * c Trip No action
- = -
FEOY (common to 2-wire RS485 and 4-wire RS485) ,:' No action Alarm g
H Alarm Alarm
5 Trip Alarm
5 No action Trip
7 Alarm Trip
g Trip Trip
rons Senc_j waiting time £1.01 £ :Normal communications R
rEd (2-wire RS485) 0.0 ~200 sec. L
i:Slave (issues a OHz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
. . master)
FE0E (li/ga;trﬁgﬁiligﬁosnesttmg for Inverter-to-inverter "j:fcl) ?;/ gt r(]ﬁﬂgsgfgg:wgggmi'hsttﬁg if n
(common to 2-wire RS485) master)
= :Master (sends a frequency
command)
“:Master (sends an output frequency)
b:-
F 51 | Protocol selection (2-wire RS485) +:-TOSHIBA, {:MODBUS I
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Title

Function

Adjustment range

Default setting

-.-.
o
£3

Frequency point selection

{1 :Disabled

{:2-wire RS485

2 :4-wire RS485
=:Communication add option

D)

Point 1 setting

Iy o
LT %

Ix]
%]

Point 1 frequency

0.0~FH Hz

s
[N}

T T
POug [xn

LX) [y} PO

Point 2 setting

P (5107
O~ 100 %

(I
L0

-
]

Point 2 frequency

O.0~FH Hz

Inverter with a model
number ending with
-WN: 5 0.0

-wWp: 500

Block write data 1

{1 :Disabled

{:Command information 1
2 :Command information 2
=:Frequency command
~:Terminal board output data

5 :Communication analog output
& :Rotational speed command

Block write data 2

Ditto

-

xx]
~

Block read data 1

i :Deselect
{:Status information
2 :Output frequency
=:Output current
4:Output voltage
5 :Alarm information
5 :PID feedback value
7:Input terminal board monitor
£ :Output terminal board monitor
5 :VI/Il terminal board monitor
{[1:RR/S4 terminal board monitor
{ {:RX terminal board monitor
{ Z:Input voltage (DC detection)
{ 7:Speed feedback frequency
{4 :Torque
{5 :MY monitor 1
{ & :MY monitor 2
{ 7:MY monitor 3
{5 :MY monitor 4
{4 :Free notes
2 [I: Rotational speed

Block read data 2

Ditto

Block read data 3

Ditto

%]

Block read data 4

Ditto

r
|5}

Block read data 5

Ditto

Ix]
|5}

O Il Bl Bl ]
DOu ] Deug DO g DO D]
Ou ) RS PRY PRS) AE

at ] DY [0} Y [y

Free notes

|3 Y g ng g
l_t"'l':"Fl'

Ix]
L

*: No action .... No action is taken even if a timeout occurs.

Note: Changes to the parameters

An alarm goes off if a timeout occurs.

The message “£ ” blinks at the left end of the operation panel.

The inverter trips when a communication time-over occurs.

The message “F - -~ 57 blinks on the operation panel.

then on again.

com o Ccorn o

and F 50 5 do not take effect until the power is turned off and
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2) 4-wire RS485
The 4-wire RS485 device included as standard equipment, allows you to connect the inverter to a higher-level
system (host) and to set up a network for data communications between inverters. It makes it possible for the
inverter to be linked to a computer and to carry out data communications with other inverters.
The connector (RJ45) for the 4-wire RS485 device on the control circuit terminal block is used to connect to other
inverters.

B Transmission specifications

Item Specifications
Interface Compliant with RS485
I;aer;isf?;ast?:;n path Half-duplex type [Buss type (terminator resistor required at each end of system)]
Wiring type Compatible with both 4-wire and 2-wire types
Transmission distance Up to 500m (overall length of the cable)
Number of connectable Up to 32 units (including the host computer)
units Number of inverters that can be connected in a system: Up to 32 units

Synchronization scheme | Asynchronous

Default: 19200 baud (parameter setting)
Selectable from 9600/19200/38400 baud
ASCIl mode : JIS X 0201 8-bit (ASCII)
Binary code : Binary, 8-bit (fixed)

Transmission rate

Character transmission

Stop bit length Inverter receiving: 1 bit, Inverter sending: 2 bits
Error detection Parity: Even, Odd, or None selectable by parameter setting; check sum method
Error correction Not provided
Response monitoring Not provided
Character transmission L . _— L )
format Reception: 11 bit, Sending: 12 bit (with parity)
T — T
rar.1$m|SS|on waiting time Possible
setting
1 Inverter’s action at the occurrence of a communication timeout selectable from
Others tripping/raising an alarm/doing nothing

—When alarm is selected, “ ” blinks at the left end of the operation panel
When tripping is selected, “F - - 5" is displayed on the operation panel

B Example of the connection of inverters linked to a computer
<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host computer
to inverter No. 3:

: Wiring
,,,,,,,,,,,,,,,,,,,,,,,, : Data (host — INV)
Host computer : Response data(INV — host)
*? * * * )y ) *
N U ¢
p 1 W
v | Y vl Y Y
v |y INV NV [y INV NV [y INV
Given Given Given Given Given
No.00 [oyay | NoOT |oyarl No.02 [oyar | No.03 NO29 |ayay | NO30 |yay

“Given away”: Only the inverter with the selected inverter number conducts data processing. All other inverters,
even if they have received the data, give it away and stand by to receive the next data.
% : Use the terminal board to branch the cable.
Data is sent from the host computer.
Data from the computer is received at each inverter and the inverter numbers are checked.
The command is decoded and processed only by the inverter with the selected inverter number.
The selected inverter responds by sending the processing results, together with its own inverter number, to the
host computer.
(5) As a result, only the selected inverter starts operating in accordance with the operation frequency command by
communicating independently.

(1
(2
3
(4

= —
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<Broadcast>
When an operation frequency command is broadcasted from the host computer to inverters

: Wiring
Hostcomputer | | :Data (host — INV)
A * * * y 1 *
j « (
/ vl | Y Y Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

*: Use the terminal board to branch the cable.
(1) Data is sent from the host computer.
(2) Data from the computer is received at each inverter and the inverter numbers are checked.
(3) Data with an asterisk (*) in the inverter number position is taken as broadcast data and the command is
deciphered and executed.
(4) To avoid collisions between data, only the inverter with the asterisk (*) replaced with a zero (0) returns data to
the host computer.
(5) As a result, all inverters connected are operated at the operation frequency specified by the command
broadcasted.
Note: If an inverter number is assigned to each group of inverters, data can be broadcasted on a group-by-group
basis.
(This function is usable only in ASCIlI mode. For binary mode, see Instruction Manual (E6581413)
specified in Section 6.36.)
Ex.) When the inverter number *1 is specified, data is broadcasted to inverters Nos. 01, 11, 21, 31, ... 91.
At that time, data is returned by the inverter bearing number 01.

H Inverter-to-inverter communication
When all slave inverters are connected they operat at the same frequency as the master inverter (no setting of point
frequencies in this case)

: Wiring
Masterinverter | | : Data (Master — Slave)
k * * * y 2 *
. { (
v Y A Y Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

*: Use the terminal board to branch the cable.
(1) The master inverter transmits frequency command data to its slave inverters.
(2) The slave inverter calculate a frequency reference from the data received and save the frequency calculated.
(3) As a result, all slave inverters operate at the same frequency as the master inverter.
Note: The master inverter always sends frequency command data to its slave inverters.
The slave inverters are always on standby so that they can receive an frequency command from the master
inverter at anytime.

B Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
0 3
Iyl ; [y P] u
ciiod Command mode selection v (Terminal input enabled) (4-wire RS485)

Note:When parameter ~ 5 = & (setting for communications between inverters) is used, the setting £ /75 /=3
cannot be used for slave inverters.

W Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
o Frequency setting mode . = c &
F =) . (<o . .
selection 1 (RR/S4 input) (4-wire RS485)
F-75
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B Communication parameters (4-wire RS485)
These parameters allow you to change the communication speed, parity, inverter number, communication error trip
timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
. :Non parit
FEO Parity ) ) L.’ :Evenppari}:y !
(common to 2-wire RS485 and 4-wire RS485) | -’ .
£:0dd parity
FEDZ2 | Inverter number (common) O~24 7 o
FAO3 Communication§ time-out time . 1:OFF -
(common to 2-wire RS485 and 4-wire RS485) | {~ { I sec.
. 2-wire 4-wire
Seting | psags | Rs4gs
a No action | No action
{ Alarm No action
Communications time-out action * c Trip No action
FET | (common to 2-wire RS485 and 4-wire RS485) |— No action | Alarm g
i Alarm Alarm
5 Trip Alarm
5 No action Trip
7 Alarm Trip
g Trip Trip
1 :Disabled
(. H
F & !l | Frequency point selection E',i:x::: Egjgg o
=:Communication add option
F & ! ! | Point 1 setting J~100 % o
F & !Z | Point 1 frequency O.0~FH Hz 0.0
F 5 !3 | Point 2 setting O~100 % o
Inverter with a
model number
F g !4 | Point 2 frequency O0~FH Hz ending with
- -WN: & 0.0
-WP: 5 0.0
. (.
F 520 | Communication speed (4-wire RS485) ;2gggobgzs 19200 bps, /
F 525 | Send waiting time (4-wire RS485) o0 0 Default, 5.0 {(~2.0 [ sec. o.00
i :Slave (issues a 0Hz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
master)
FRZE Inverter-to-inverter communication setting = :Slave (trips for emergency stop if .
e (4-wire RS485) something goes wrong with the H
master)
= :Master (sends a frequency
command)
4 :Master (sends an output frequency)
S:-
b:-
.
F L5275 | Protocol selection (4-wire RS485) L:,;\F/I%SD:IS';\ g
1 :Disabled
{:Command information 1
~':Command information 2
FE 70 | Block write data 1 3:Frequency command o
4:Terminal board output data
5 :Communication analog output
5 :Rotational speed command
F & 7 ! | Block write data 2 Ditto o
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Title Function Adjustment range Default setting

1 :Deselect

{:Status information
2 :Output frequency
=:Output current
Y:Output voltage
5 :Alarm information
5 :PID feedback value

7:Input terminal board monitor

£ :Output terminal board monitor

5:VI/Il terminal board monitor

FE& 75 | Block read data 1 { [1:RR/S4 terminal board monitor o

{ {:RX terminal board monitor

{ Z':Input voltage (DC detection)

{ 7:Speed feedback frequency

{ 4 :Torque

{ 5 :MY monitor 1

{ & :MY monitor 2

{ 7:MY monitor 3

{ B :MY monitor 4

{ %:Free notes

2 £ :Rotational speed

FF 75 | Block read data 2 Ditto o
F &5 77 | Block read data 3 Ditto o
F 575 | Block read data 4 Ditto I
F 5 75 | Block read data 5 Ditto 0
FEELD | Free notes O~FFFF a

*: No action .... No action is taken even if a timeout occurs.
Alarm ......... An alarm goes off if a timeout occurs.
The message “kE ” blinks at the left end of the operation panel.

Trip oo, The inverter trips when a communication time-over occurs.

1 The message “E - - 57 blinks on the operation panel. _—

Note: Changes to the parameters F 5 !, F 57 [Jand 7 5 2 5 do not take effect until the power is turned off and
then on again.

6.34.2 Open network option
FE30 |~ FE83E& |: Communication option settings 1 to 7
F8Y { ~ FB4YE |: Communication option settings 8 to 13

F850 : Disconnection detection extended time
FE85 ! : Inverter operation at disconnection
FB5°2 : Preset speed operation selection

FES53 || F85Y |: Selection of monitoring

FB565 : Number of motor poles for communication
= For details, refer to Instruction Manual (E6581281, E6581343) specified in Section 6.36.

6.35 My function
: Input function target 11~: My function selection

= For details, refer to Instruction Manual (E6581335) specified in Section 6.36.
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6.36  Instruction manuals for optionally available devices and special functions

For details, refer to the instruction manual for each optional device or function.
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_ Model Instruction
No. Description Remarks
number Manual No.
1 | PID control operation function - E6581329
2 | Speed control gain adjustment method - E6581333
3 | My function — E6581335
4 | Switching between commercial power and inverter - E6581364
5 | PS1 serial communication function — E6581413
Combinati f the VFPS1 and a DC
6 ombination of the and a power _ E6581432
supply
Attached to expansion 1/O card 1
7 | Expansion I/O card 1 option ETB003Z E6581339 i P
option
Attached to expansion 1/O card 2
8 | Expansion I/O card 2 option ETB004Z E6581341 . P
option
VEC004Z~
9 | PG feedback option E6581319 Attached to PG feedback option
VEC007Z
10 | DeviceNet option DEV002Z E6581295 Attached to DeviceNet option
11 | DeviceNet option function DEV002Z E6581281 Detailed instruction manual
Attached to PROFIBUS —-DP
12 | PROFIBUS-DP option PDP002Z | E6581279 ached o
option
13 | PROFIBUS-DP option function PDP002Z E6581343 Detailed instruction manual
14 | CC-Link option CCL001Z E6581286 Attached to CC-Link option
15 | CC-Link option function CCL001Z E6581288 Detailed instruction manual
16 | LCD Remote Keypad RKP004Z E6581323 Attached to LCD Remote Keypad
17 | LED Remote Keypad RKP002Z E6581277 Attached to LED Remote Keypad
| Attached to control power suppl
18 | Control power supply backup option CPS002Z | E6581289 : power supply
backup option
Attach B-to-Serial
19 | USB-to-Serial conversion unit USB001Z | E6581282 ttached to USB-to-Seria
conversion unit
Attached in the st device of
20 | USB-to-Serial conversion unit USB001Z | E6581299 ached in Ihe sirage device o
USB-to-Serial conversion unit
) i ) PB7-4200K .
21 | Optional braking unit PB7 E6581436 For 250kW or more units
PB7-4400K
E6581399 200V-15kW, 400V-18.5kW
22 | Fin outside mounting kit (optional) FOT**Z E6581400 200V-18.5~45kW, 400V-22~75kW
E6581365 200V-55kW~, 400V-90kW~
F-78
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7. OperatW% ignal

71 External operation

The inverter can be freely controlled externally.
Parameters must be differently set depending on the operation method. Make sure of the operation method before
setting parameters, and set parameters properly to the operation mode according to the procedure mentioned below.

[Steps in setting parameters]

Check of external sianal conditions

'

Operation signal: Operation signal: Operation signal: Operation signal:
operation panel terminal board operation panel terminal board
Speed command: Speed command: Speed command: Speed command:
operation panel operation panel terminal board terminal board
Refer to Section 5.5  Refer to Section 5.5 Refer to Section 5.5  Refer to Section 5.5
Example 1. Example 2. Example 3. Example 4.
| | e
" . :
I L 1
P PP PPPPTPPIR .
H |
Y Y Y Y
|In case of control panel operation command inputl |In case of run/stop with external inpuﬂ
— £ 11l o= !(Operation panel input £ 11 d=00 (Terminal input enabled) *
2 . .
enabled) c  (2-wire RS485 input enabled)

]

(4-wire RS485 input enabled)
{ (Communication option input enabled)
*Sink logic and source logic (logic of input/output
terminal) are switchable to each other.
For details, refer to Section 2.3.2.

-

v v v i

[In case of control panel operation command inpuf In case of run/stop with external inpuf
T 0y H H
F 11 [i d="/(Operation panel input F0d= ! (VI/Il (voltage/current input))
enabled) (RR/S4 (potentiometer/voltage input))
(RX (voltage input))
(2-wire RS485 input enabled)
(4-wire RS485 input enabled)
7 (Communication option input enabled)
£  (Optional Al1 (Differential current
input))
5 (Optional Al2 (voltage/current input))
! (UP/DOWN frequency)
{ (RP pulse input)
' (High speed pulse input)

I

D TR LN Y]

{
{
{
{
{
{

G-1
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7.2 Applied operation with input and output signals (operation by terminal board)

7.2.1 Functions of input terminals (in case of sink logic)

Use the above parameters to send signals from an external programmable controller to various control input terminals
to operate and/or set the inverter.
The desired contact input terminal functions can be selected from about 80 types. This gives system design flexibility.

[Control terminal board]

N SR M A T

W Setting of contact input terminal function

Terminal Title Function Adjustmen Default setting
symbol t range
- Fuoig Always ON function selection 1 & (Standby)
- Fid, FIZ2E Always ON function selection 2, 3 g (No‘funct|on s
e3¢ assigned)
F Ll Input terminal function selection 1 (F) M 2 (Forward run)
R FliZ Input terminal function selection 2 (R) “  (Reverse run)
RES Foiid Input terminal function selection 4 (RES) t;::;irn 5 (Reset)
S1 F 5 Input terminal function selection 5 (S1) 791, { I (Preset speed 1)
S2 FillR Input terminal function selection 6 (S2) { (Preset speed 2)
S3 Ll Input terminal function selection 7 (S3) {4 (Preset speed 3)
RR/S4 Fllg Input terminal function selection 8 (RR/S4) {5 (Preset speed 4)
LI1~LI8 FlI8~F I2hk Input terminal function selection 9~16 o

Note: When F { {fI, F {Z 7 and F {2 & (Always ON function selection 1~3) are selected, selected function is
generally activated regardless of positive or negative logic.
Note: 5 { {5~F {2 F is for use of expansion terminal board option unit.

M Connection method

1) In case of positive logic (a-contact) input

Input terminal

cC

IA-contact switch|

/

2) In case of negative logic (b-contact) input

IB-contact switch|

Input terminal

CcC

- % This function is activated when the input :

. terminal and CC (common) are short-circuited.
Use this function to specify forward/reverse :
run or a preset speed operation.

% This function is activated when the input
i terminal and CC (common) are open-circuit. :
Use this function to specify operation standby !

signal or reset signal.
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3) Connection with transistor output

Input terminal

IProgrammable controller

% The inverter can be controlled by connecting

. the input terminal with output (contactless :
switch) of a programmable controller. Use this
function to specify forward/reverse run or a :
preset speed operation. Use a transistor that
operates on 24Vdc, 5SmA power.

CcC

* Interface between programmable controller and inverter
When using an open-collector output type programmable control device to control the operation of a motor, connect
cables, as shown in the schematic diagram for sink/source logic (when an external power supply is used) on page
B-15. When using the internal power supply of the inverter, connect cables, as shown in the schematic diagram on
page B-14. If the programmable control device is turned off with the inverter left on, an incorrect signal will flow into
the inverter, as shown in the figure below, because there is a potential difference between the control power supplies.
Be sure to provide an interlock so that the programmable controller cannot be turned off when the inverter is on.

Inverter
+24V

Programmable controller

A
)
\/

External +24V

Fuse blowout P24 | 1
. power supply i .-
detector circuit ] O Inputterminal |\ erter internal
:1 ./ (F,R...) 24V
= (_ power
i S  COM I supply
® 1 O O —
Fuse

B Example of use- three-wire operation
The three-wire operation function allows you to make the inverter self-hold its operation, without setting up a

sequential circuit, so that the inverter can be operated by means of external signals (reset contact signals).

FO Forward run  Forward run (F): If you press the Forward (F) button, the
motor rotates in the forward direction at the
frequency specified with a command.

RO ®Reversrun  Revers run (R): If you press the Reverse (R) button, the

t— motor rotates in the reverse direction at the
S3 O @HD frequency specified with a command.
HD (S3): If you press the HD (S3) button, the motor
cc O decelerates and comes to a stop.

[Parameter setting]

Terminal ) . . .
Title Function Adjustment range Example of setting
symbol
3 = 4 |Inputterminal function m (ar 50
et selection 7(S3) Wooaa ( HD operation retention)
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H Table of setting of contact input terminal function

Acceleration/deceleration switching 1 Commercial power/INV switching

|
Lyl LN P

Mg

V/f switching signal 1 Frequency reference priority switching

Parameter setting Parameter setting
Positive | Negative Function Positive | Negative Function
logic logic logic logic
i { No function is assigned 15 1 Trace back trigger signal
2 K F: Forward run command g0 { No function assigned
Y 5 R: Reverse run command g2 3 No function assigned
& 7 ST: Standby gH 5 No function assigned
g g RES: Reset Bh 1 Binary data write
i i S1: Preset speed 1 g5 g Up/down frequency (up) *1
2 {3 S2: Preset speed 2 S50 ! Up/down frequency (down) *1
! ‘5 S3: Preset speed 3 g2 B Up/down frequency (clear)
! {7 S4: Preset speed 4 qH 5 No function assigned
! g Jog run I 7 No function assigned
Z ! Emergency stop g Forward/reverse selection
Z E DC braking o Run/stop command *3
c c
c
3

PID control OFF selection VI/Il terminal priority

=

~d | =4

x]

External thermal error Command terminal board priority

=

Communication priority cancel Permission of parameter editing

[Xx]

HD operation retention No function assigned

L noul Deu DO LT el BOngl L o DO L g

(XY PN
DOyl POugl nou DO D
JOU) LK PO

PID differentiation/integration clear No function assigned

=

(x]

PID forward/reverse switching No function assigned

<

Forced continuous operation No function assigned

Dou gl Dy

Ly D) [xx]

Specified speed operation Rapidest deceleration command

Rng

Lyl LN P

Mg

My function RUN signal Preliminary excitation *4

oy

P LK | [ ¥

[Xx]

Auto-tuning signal No function assigned

POU DOy Doyl () PR ) DL DO (X

Png

(UCH Ly LX) [ ) ) PR PR PR PR [aou ) Lol [l Lol Do ) [ [ [0 [ DO LY Ll el el el RS
[Mx ]

R CRr X () [ g g e 0 ) Y

Y Dl ol LG DO [ (KR L gl el (XX (W AR AR X

[y ]
D [xx

No function assigned

LXK

Integrating wattmeter display clear

*1: Valid when F 714 (Frequency setting mode selection 1) is set at { [ (Up/down frequency).

The frequency setting range is between ={7.[7~{! (Upper limit frequency). The acceleration/deceleration time
with respect to the frequency setting remains AL I/ £ [, unless switching between acceleration and
deceleration is performed.

*2:1f &, 3 (F: Forward run command) or 4, 5 (R: Reverse run command) is assigned at the same time, this
function has a priority.

*3: After the motor slows down and comes to a full stop at a pre-excitation command, the motor is set free
momentarily to bring it into a pre-excitation state.
This function should not be used when F & I 5 is set to = or 4. Or the inverter might malfunction.

*4: Do not specify any number other than those listed in this table.

B Sink logic/source logic
Switching between sink logic and source logic (input/output terminal logic) is possible.
= For details, refer to the Section 2.3.2.

Downloaded from www.Manual

G-4

slib.com manuals search engine



http://www.manualslib.com/

TOSHIBA

E6581386

7.2.2 Functions of output terminals (incase of sink logic)
Use the above parameters to send various signals from the inverter to external equipment.
By setting parameters for the OUT1, OUT2 and FL (FLA, FLB and FLC) terminals on the terminal board, you can use
0~255 functions and functions obtained by combining them.

[Control terminal board]

LsaJ LPe Fmsiccalvin] Rx | Fv | A

M How to use
Function of QOUT1-- To be set by parameter F {3 éﬁ/_
Function of QOUT2:+::+ To be set by parameter F {3 { -

FLB
Functions of FLA, FLB, and FLC-+---- To be set by parameter F {32

FLC

) P24

ZXJ

—0O OUT1

Ry
1
N

NO
cC
H Setting of output terminal function
Terminal
I Title Function Adjustment range Default setting
symbol
OUT1 ETH Outpu.t terminal function n-355 H .
selection 1 (Low-speed signal)
Output terminal function 5
ouT2 Fi3d selection 2 O~255 (Acceleration/decele
ration completion)
Output terminal selection 3 _ '
FL Fi38 P 0~255 e
(Failure FL)
OuUT3~0UT6 T Output terminal function . o
iRz | P 3T ection 4~ b-ea5 ga
Output terminal function
R3,R4 | FIGE,FIES - 0~255 25y
selection 10~11

Note: 5 {3 3~F {35 is for use of expansion terminal board 1 option unit.
Note: F {3 E&~F 3 F isfor use of expansion terminal board 2 option unit.
Note: F {55, F {55 is for use of 16 bit binary board option unit.

G-5
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B Output terminal function (open collector, relay outputs) setting and detection levels
For the open connector output terminals (OUT1, OUT2) and the relay output terminals (FLA, FLB and FLC),
functions can be selected from 0 to 255 functions. The selectable functions and detection levels are listed in the

table below.

Up to 7 output terminals can be used if add-on options are used in combination with the inverter, while up to 3 output

terminals can be used if no add-on option is used.

r<Technica| terms> h
«Alarm e Alarm output beyond a certain setting value.
e Pre-alarm - Alarm output of the state where the inverter may carry out a trip by continuation.
« Serious failure -+ Output signal in a serious failure of the protection function of the inverter.
(Arm overcurrent (JC A {, &, ), Load side overcurrent ({J L ), Short-circuiting
(EF I, EFZ2), Phase failure (EFH T, £EFH ), Abnormal output current detection
(Err )
« Light failure - Output signal in a slight failure of the protection function of the inverter.
(Overload (&L {,2'), overvoltage (I F ¢, &, 3), overcurrent during
acceleration/deceleration/fixed speed operation (G £ ¢, {F, 2, 2F, 3, 3F))
« Emergency stop -+ Output signal when the inverter comes into emergency stop.
L Stopping manner is set with = 5 {7 3 (emergency stop). )
Table of output terminal functions and detection levels
Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
- ’ Lower limit frequency Ol\f:'l:he running frequency is equal to or higher than the setting
Ll { (LL) of L L (Lower limit frequency)
OFF:The running frequency is lower than the setting of L I .
. . Upper limit frequency Ol\f:"l:he running frequency is equal to or higher than the setting
c = (UL) of 1/ L (Upper limit frequency)
OFF:The running frequency is lower than the setting of /1 .
ON:The running frequency is equal to or higher than the setting
H 5 Low-speed signal of F [ (low-speed signal output frequency)
OFF:The running frequency is lower than the setting of £ {7 /7.
. ON:The difference between the frequency command and the
- < Acceleration/decelerat . NS ) c i
o { . . running frequency is within the setting of = {1/ .
ion completion . h .
OFF:In acceleration or deceleration.
ON:The running frequency isintherange of F {3 { + F {2
g g Speed reach signal OFF:The running frequency is out of the range of = ([ {
Fioe.
o o Failure FL ON:Inverter is tripped.
- t (Al trips) OFF:Inverter trip is canceled.
s ‘3 Failure FL ON:Inverter is tripped (except £ F and /L L)
‘e - (Except EF, OCL) OFF:Inverter trip is canceled. (reset)
. : g ngl Y} H
» - Overcurrent (OC) pre- ON:Inverter output current is over the ~ & [/ { (Stall prevention
4 (5 alarm level) set value.
OFF:Inverter output current is under the F 5 7 {.
ON:A certain rate of inverter overload ({f{ {) detection time is
(c ‘9 Inverter overload
- tf (OL1) pre-alarm over.
P OFF:The detection time is within a certain limit.
- - - Y] ——
g . Motor overload (0L2) OOVI\:’.;A certain rate of inverter overload ({/ . ') detection time is
‘ « .
pre-alarm OFF:The detection time is within a certain limit.
ON:The temperature of the cooling fin is 95°C or higher inside
20 c Overheat pre-alarm the inverter.
- OFF:The temperature drops to 90°C or lower after overheat pre-
alarm was on.
Overvoltage control operation or PB operation in progress. ON:
2 23 Overvoltage pre-alarm | PB operation level + 3%
(200V class: Approx. 370Vdc, 400V class :Approx. 740Vdc)
Undervoltage in main | ON:The main circuit voltage is lower than the main circuit
oH o5 circuit (MOFF) undervoltage detection (/717 F F) level.
detection (200V class: Approx. 170Vdc, 400V class: Approx. 340Vdc)
5 . ON: The state that inverter output currentis F 5 ! { set value or
1 ]
&b s Low current detection larger continued more than F 5 {2 set value.
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Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
- ) ON:The state that torque componentis F 5 (&, F 5 { 7 set
i ¢3 Over-torque detection | /10 o larger continued more than £ 5 { & set value.
. . ON:A certain rate of braking resister overload trip (&L )
P a4 Braking resistor S
Y o overload pre-alarm detection time is over. o
OFF:The detection time is within a certain limit.
5 ON:In emergency stop operation (£ is indicated).
e 33 | Inemergency stop OFF-The detection time s within ; certain limit. )
.y < ON:In retry operation (- £ - 4 is indicated).
o 35 In retry OFF:No retry operation is performed.
EE] EE] PID deviation limit ON:PID deviationisin F 54 or F 3£ 5 set value.
un iy Run/Stop ON:Running frequency is output or DC injection breaking (o &) is
performed.
Serious failure (OCA. ON:Serious failure (J LA, &1L, £F, phase failure, abnormal
yz y3 OCL, EF, phase failure, Outpl-J'[, short-circuit) is detected. . . ' .
etc.) OFF:Inverter has recovered from serious failure. (Serious failure
) has been reset)
. . ON:Light failure (&L, OC ¢, 002, 00 3, I P) is detected.
HH ] Iz_l%htofsl)lure (OL, oct, OFF:Inverter has recovered from light failure. (Light failure has
s been reset)
Commercial
HE Y power/inverter Refer to Section 6.17.
switching output 1
Commercial
Ya e power/inverter Refer to Section 6.17.
switching output 2
- - . ON:Cooling fan is in operation.
54 5 Cooling fan ON/OFF OFF:CooIigg fan is offF:)peration.
.3 c3 In jogging operation ON:In jog run
t ? (In jog run) OFF:In normal operation
oy 5c p?apr?erlalltlec:rr;inal board 8|I:IFIT operatic?n by termina! board.
. L :In operation by operation panel.
operation switching
~ Cumulative operation ON:Cumulative operation time is beyond the F 5 & ! set value.
55 57 X OFF:Cumulative operation time is less than the F 5 2 ! set
time alarm value.
co 5o PROFIBUS/DeviceNet/CC | ON:Communication error occurred.
- - -Link communication error | OFF:Communication error is canceled (reset).
OFF:In forward operation.
" - Forward/reverse . .
Ly oo switching ON:In reverse operatlon. _ o
(The last status is held while operation is suspended.)
ON:In operable status or operation can be started with frequency
£ 53 Ready for operation 1 | command input as an operation switching answer-back.
OFF:In inoperable status.
ON:In operable status or operation can be started with RUN
4 = Ready for operation 2 | signal and frequency command input.
OFF:In inoperable status.
ON:More than one of alarm, pre-alarm, undervoltage, low current
over-torque, poor control power supply, PID deviation limit,
0 T In (pre-)alarm status abnormal frequency setting or torque limit have occurred or
detected.
OFF:All the alarms above are canceled.
G a1 Inverter healthy output | ON and OFF are alternately output at intervals of 1 second.
15 7g RS485 ON:Communication error occurred.
! ! communication error OFF:Communication error is canceled (reset).
=i El Error code output 1
g7 53 Error code output 2
Lt C
gE’ gi::, E::g: zggg gz:gz:i Output the error code in 6-bit.
== g5 Error code output 5
50 g1 Error code output 6
gz g3 1Specified data output
a4 95 Specmed data output Output of the designated data in 7-bit.
a5 g7 gpecified data output

Downloaded from www.Manualslib.com manuals search engine

G-7



http://www.manualslib.com/

TOSHIBA

E6581386

Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
S5 94 Specified data output 4
':L,Z"’; ':Q _': Spec!f!ed data output 5 Output of the designated data in 7-bit.
[ (i d Specified data output 6
(O 05 Specified data output 7
(g { | | |Positive torque limit ON:Positive torque is over the positive torque limit level.
L2 { {3 |Negative torque limit ON:Negative torque is over the positive torque limit level.
e HE Output fo_r external rush ON:External rush suppression relay is actuated.
suppression relay
(an (2 ¢ |L-sToP ON:Qperation at the lower limit frequency is performed
continuously.
28 {25 |Partreplacement alarm | Alarm:The time of replacement of parts is approaching.
(30 {3 ! |Over-torque pre-alarm ON:Over-torque is detected.
32 {33 ;requeqcy command 1/ ON:Frequency command selection 2 is selected.
selection
{34 i35 Failure FL (Except ON:A trip other than emergency stop has occurred.
lemergency stop)
{35 {37 |Local/remote switching | ON: Local mode
(3g 139 [Forced operation (Force) g:\ltrl;c))rced operation (Operation continued in the case of a minor
i {4 | |Forced operation (Force) ON: Forced operation
iHe {3 |Undertorque detection | ON: If an undertorque is detected
R ON: If the frequency command specified with 5 /75 or F 20 7
requency command . .
fyy 145 |agreement signal agrees with th_e freq_uency command entered via RR/S4 (when RR
(RR/S4) is usgq asa S|gnal input terminal). An agreement range can be
specified with 5 3 74,
e v+ [Frequency command ON: If thg frequency command specified with E.".’,’_?'.:,’ or F207
4G (5 agreement signal (V1) agrees with the frequency co.rpman.d er_1tered via VI. An agreement
detection range can be specified with F 3 74.
n ON: If the frequency command specified with 5 /75 or F 20 7
48 g requency C(_)mmand agrees with the frequency command entered via RX An
ot "< lagreement signal (RX) ; es e TR
agreement detection range can be specified with F 5 74
oo /5 ¢+ |PTC alarm detection ON: If the PTC thermal specified with F 555 or F E 4 5 is
detected
52 {53 [Power removal signal ON: When a PWR input signal is received
54 {55 |VIVIlinput wire breakage| ON: If the breakage of a VI/VII input wire is detected
oo 223  |[My function output 1 ON:My function output 1 is ON.
oo 225 My function output 2 ON:My function output 2 is ON.
22k 22 7 My function output 3 ON:My function output 3 is ON.
cc 225 My function output 4 ON:My function output 4 is ON.
=1 23 ! |[My function output 5 ON:My function output 5 is ON.
237 233 [My function output 6 ON:My function output 6 is ON.
c3H 235 [My function output 7 ON:My function output 7 is ON.
235 237 My function output 8 ON:My function output 8 is ON.
c3F 235 [My function output 9 ON:My function output 9 is ON.
o4l 24 ! My function output 10 ON:My function output 10 is ON.
oHS 243  [My function output 11 ON:My function output 11 is ON.
oY 245 My function output 12 ON:My function output 12 is ON.
2HE 247  |My function output 13 ON:My function output 13 is ON.
cHE 245 My function output 14 ON:My function output 14 is ON.
25l 25 ¢ |My function output 15 ON:My function output 15 is ON.
T~ 253  |[My function output 16 ON:My function output 16 is ON.
caH o585 :;I;]aa)]steC;I:SF) (for terminal Output signal always OFF

Note 1: “ON” in positive logic

: Open collector output transistor or relay is turned on.

“OFF” in positive logic : Open collector output transistor or relay is turned off.

“ON” in negative logic

: Open collector output transistor or relay is turned off.

“OFF” in negative logic : Open collector output transistor or relay is turned on.
Note 2: Alarm output check conditions are as follows.
(1) Undervoltage detected :To be checked during operation.

(2) Low current detected
(3) Overtorque detected

M Sink logic/source logic
Sink logic and source logic (logic of input/output terminal) can be switched to each other.
= For details, refer to Section 2.3.2.

: To be checked during operation command.
: To be checked always.
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7.2.3 Analog input filter

| *Function
: This function is effective to remove noise from the frequency setting circuit. If operation is unstable because of

: noise, increase the time constant of the analog input filter.

H Response time setting

Title Function Adjustment range Default setting
1 :No filter
{:Filter approx. 10ms
Foos Analog input filter £ Filter approx. 15ms n
= :Filter approx. 30ms
4 :Filter approx. 60ms

G-9
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7.3 Setup of external speed command (analog signal)

Function of analog input terminals can be selected from four functions (external potentiometer, 0 to 10Vdc, 4 (0) to

20mAdc, -10 to +10Vdc). The selective function of analog input terminals gives system design flexibility.

= Refer to Section 6.28 for fine adjustment of analog setting signal and output frequency.

[Control terminal board]

Bl Setting of analog input terminal functions

Terminal Title Function Adjustment range Def?u”
symbol setting
FROdIF2E0 7 terminal
switching (input terminal
function selection {1
- F2Oon Frequency priority selection e _,) o
‘ ” Ll /C E Izl 'ﬁ
frequency switching
(switch by F 21 &)
F2Od VI/Il input point 1 setting O~100 % o
Il FooZ VI/Il input point 1 frequency O.0~FH Hz o.0
FZ203 | VINlinput point 2 setting 3 00 % e
AIFZ VI/Il input point 2 frequency O~FH Hz *1
- F2O07 Frequency setting mode selection 2 Same as FNOd (I~ {
- F2OR Speed command priority switching frequency | [ (~F H 0.
All F208 Analog input filter i (No filter)~ 3 (Max. filter) o
F2 il RR/S4 input point 1 setting O~100% I
RRISA Fo2ll RR/S4 input point 1 frequency O.0~FH Hz oo
FoiZ RR/S4 input point 2 setting O~100 % oo
FuFZ RR/S4 input point 2 frequency O.0~FH Hz *1
F2 g RX input point 1 setting SI00~100 % 0
RX FolT RX input point 1 frequency O.0~FH Hz o0
F2 B RX input point 2 setting SO0~ 100 % oo
F2lg RX input point 2 frequency O.0~FH Hz *1
Foec ) . . For details, see Instruction Manual
opton |22 1 AlT, AlZinput point setting (E6581341) specified in Section 6.36.
Foad RP/high speed pulse input point setting For details, see Instruction Manual
~F2 37 (E6581319) specified in Section 6.36.

*1: Inverter with a model number ending with -WN: 60.0 -WP: 50.0
Note 1: Input terminals of Al1 and Al2 are at expansion TB option unit.
Note 2: Input terminals of RP/high speed pulse is at PG feedback device option unit.
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7.3.1 Setup by analog input signals (RR/S4 terminal)

If a potentiometer (1~10kQ-1/4W) for setting up frequency is connected with the RR/S4 terminal, the inverter can be
run and stopped with external commands.
For bringing this function into practice, connect a potentiometer to the terminals of PP, RR/S4 and CC so as to divide

the reference voltage (10Vdc) at the terminal PP and to input 0 to 10Vdc of divided voltage between the RR/S4 and CC
terminals.
If analog voltage signal of 0 to 10Vdc is input between the terminals of RR/S4 and CC, frequency can be set up without
connection of a potentiometer.

Title Function Adjustment range Default setting |Example of setting
Chbd Command mode selection o~ & (Terminal) 1 (Terminal)
Fhod Frequency setting mode selection 1 | {~ {2 2 (RR/S4) ' (RR/S4)
FISL FM terminal meter selection O~54 o {

Fll FM terminal meter adjustment - - -
F2o0 Frequency priority selection o, i o
Fehs Analog input filter "‘—" (No filter)~ 3 (Max. I o
filter)
F2ln RR/S4 input point 1 setting J~100 % o o
Foll RR/S4 input point 1 frequency O.00~FH Hz oo o0
Fo iz RR/S4 input point 2 setting O~100 % oo 0o
AuFZ RR/S4 input point 2 frequency O.00~FH Hz *1 *1
*1: Inverter with a model number ending with -WN: 60.0 -WP: 50.0
B Run/stop setup

Power
supply,

MCCB

—_— RIL1 [VF-PS1
—_—X S/L2
—_—X I3

N/

FLA

FLB

SFLC
|

F I:/— Forward run
?» Reverse run

1~10kQ-1/4W

— Frequency
meter Hz
AuFcd Point 2
Poijnt 1
Operation
| cc frequency
CCA RX VI/Il RR/S4PP
Fold
0,
o3 oo | e R e | %o
L N L Y

To control switching between forward run
(F) and reverse run (R), and stop by
external commands.

Setup of frequency setting signal and
running frequency characteristic

To set up frequency setting signal to be
input to the potentiometer (RR/S4
terminal) and characteristic of running
frequency.

Frequency characteristic is set up at the
two points of RR/S4 reference point 1
(F & t)frequency (F 2 ! !), RR/S4
reference point 2 (F & {Z)/frequency
(AuF2).

Connection and calibration of
frequency meter

Connect a TmAdc full-scale DC current
meter, 7.5Vdc full-scale DC voltmeter or
rectifier type AC voltmeter. For
calibration of the meter, refer to the
Section 5.16.

00%000000 100%
ovooo ~00  10V)

Frequency setting
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7.3.2 Setup by analog input signals (VI/l terminal)

Connect current signal (4 (0) to 20mAdc) or voltage signal (0 to 10Vdc) to the terminal Il so that the inverter can be run

and stopped with external commands.

Title Function Adjustment | 1y rault setting Example of seting
range 4 (0)~20mAdc 0~10Vdc
£ 14 | Command mode selection O~ ! (Terminal) & (Terminal) | [ (Terminal)
F 04 | Frequency setting mode selection 1 i~ 2 (RR/S4) { (VI L (VI
F 715! | FM terminal meter selection O~hH o { /
I FM terminal meter adjustment - - - -
L 1 Voltage input
F {08 | Analog VIl voltage/current switching . ) o ! {
{: Current input
F 200 | Frequency priority selection o ! ] o o
FZ20 ! |Wlinput point 1 setting O~100 % o 200 0.0
F 202 |Milinput point 1 frequency O.0~FH Hz oo oo oo
F 203 |Wlinput point 2 setting O~100 % oo oo o0
F {FZ2 | WMlinput point 2 frequency O.0~FH Hz *1 *1 *1
F205 |Analog input filter gﬂ;’:‘:ﬁ?ﬁ?-’ I o o
*1: Inverter with a model number ending with -WN: 60.0 -WP: 50.0

N1/
MCCB CHARGE
— F-PS1
Power :;'I:;
supply —s¢ TIL3

Forward run

P Reverse run

+

*4(0)~20mAdc
or 0~10Vdc

Frequency 1,

meter
AIFZ Point 2
Operation Point 1
frequency
Felbe %
0
Faoi F2o3

B Run/stop setup
To control switching between forward run
(F) and reverse run (R), run and stop by
external commands.

M Setup of frequency setting signal and
running frequency characteristic
To set up frequency setting signal to be
input to the external signal (VI/Il terminal)
and characteristic of running frequency.
Frequency characteristic is set up at the
two points of VI/Il reference point 1

(F 20 !frequency (F 25 2), Vil
reference point 2 (F & [ 3)/frequency
(R {F2).

H Connection and calibration of
frequency meter
Connect a 1mAdc full-scale DC current
meter, 7.5Vdc full-scale DC voltmeter or
rectifier type AC voltmeter. For calibration
of the meter, refer to the Section 5.16.

0 0%0 20%0 0 100%
(00 ~04 O~ O 20mA) current input
(00000 ~ 0O010V) voltage input

Frequency setting signal

% To apply a current through the VI/II terminal

setting of £ {[! F needs to be changed.

, the
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7.3.3 Setup by analog input signals (RX terminal)
Connect voltage signal (0 to £10Vdc) to the terminal RX so that the inverter can be run and stopped with external
commands.

Title Function Adjustment range Default setting Example of setting
04 | Command mode selection ~H I (Terminal) I (Terminal)
Ennd Frequfancy setting mode i~ 2 (RRISA) 3 (RX)

selection 1
FI5L | FMterminal meter selection O~54 o /
F FM terminal meter adjustment - - -
F 200 | Frequency priority selection o, o o
F 205 | Analog input filter 1 (No filter)~ 5 (Max. filter) | [J o
FZ2 !5 | RXinput point 1 setting SO0~ 100 % o o
FZ 7 | RXinput point 1 frequency O.0~FH Hz o0 oo
FZ2 !F | RXinput point 2 setting SO0~ 100 % o0 oo
F 2 !5 | RXinput point 2 frequency O.0~FH Hz *1 *1
*1: Inverter with a model number ending with  -WN: 60.0 -WP: 50.0

controllable.

B Run/stop setup
McCB Ocriaree Run/stop operation by means of external
Power—X RIL1 Ume commands. ) )
supply_x SiL2 VIT2@ B Setup of frequency setting signal and
—X T3 WIT3® running frequency characteristic
To set up frequency setting signal to be
RES© input to the external signal (RX terminal)
st and characteristic of running frequency.
Frequency characteristic is set up at the
$29 two points of RX reference point 1
FLA s3 (F & {R)frequency (F & | 7), RX
- FLB reference point 2 (F & {5 )/frequency
(Fc i5).
FLC H Connection and calibration of
frequency meter
Connect a TmAdc full-scale DC current
F I_’ Run/Stop meter, 7.5Vdc full-scale DC voltmeter or
rectifier type AC voltmeter.
For calibration of the meter, refer to the
Section 5.16.
Frequency
meter
Operation frequency Hz Point 2
Fo g
T
rFUOanard ‘CEI ’1"' .......... “:Lj ’151
cc 5 %
CCA RX VI/Il RR/S4PP Fat
Reverse Point 1
run
-10~+10Vdc )
-100% 0% 100%
(-10vV ~ ov ~  +10V)

Frequency setting signal
*: Regardless of open/closed circuit between R and CC terminals, run and stop operation is
Switching between forward run and reverse run is controllable by the terminals F/R and RX

if reverse run prohibition selection 5 7 { { is properly set up.
= For details, refer to Section 6.15.4.
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8. Monitori MMUS

8.1 Screen composition in the status monitor mode

The status monitor mode is used to monitor the operation status of the inverter.
= For modes available and instructions about how to switch them, refer to section 3.1.
Here is the screen composition in the status monitor mode.

[y | |
Status monitor mode E
== p— Standard monitor mode

(when the power is turned on)

Ec—f AU

@ @H f Setting monitor mode
M oM
r

paAe|dsIp a.e Jsjeweled JO SpU ZZ

paAe|dsip si snjejs uoijesadQ — uonelado [ewlou 1y

(spuny ) Aioisiy duy 1sed Jo sjiejeg

paAe|dsip aJe duj Jo spuy QL

2’8 Uonoag 0} Jajay <= pake|dsip si duy y — padduy usypp

2°Z°8 UoNoeg 0] Jajey <= paAe|dsip ale du} Jo Spuiy 0L

i

|

: v

[ 5

W @

L] = :
i ]

: % :
] o i
L] g :
H 5 i
L] © :
i N i
i i
! ;
i !
H § : i
v i i i i i o * A trip and trip No. are displayed W _..-I

alternately.
I:E} Enter key @@: Select key EE]: Mode key
Used to set values and Used to select Used to select mode
return to previous menu item and operation level
H-1
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8.2

Monitoring the status

8.2.1 Status monitor under normal conditions

In this mode, you can monitor the operation status of the inverter.

To monitor the inverter when it is normally running, press the key tWice and the current status is indicated

on the LED display.

Setting procedure (EX.: operation at 60 Hz)

Downloaded from www.Manualslib.com manuals search engine

Commun Ke LED
ication Item displayed y . Description
No. operated display
) The operation frequency is displayed (during operation).
* Standard monitor - -
1 - mode ! EO0 (When standard monitor display selection F 7 [ is set
to [J [Output frequency])
Setting monitor e The first basic parameter “History function (5 L H)" is
FEO1 ALH .
mode displayed.
FEO1 Status monitor mode c_ _r The rotating direction is displayed. (F :Forward run,
(Rotating direction) e ~ :Reverse run)
*9 Frequency @ 500 The operation frequency command value is displayed.
command value HH (When F 7 ! {={, Frequency command)
The inverter output current (load current) is displayed.
*3 - Output t C o _
Hiput curren @ £ 84 (When £ 7 { =2, Output current)
“ Input voltage (DC @ . .mn | TheInverter DC voltage (default setting: unit %) is
detection) Sy displayed.(When F 7 ! 3=3, Input voltage) [Note 3]
. The inverter output voltage (default setting: unit %) is
5 - Output voltage FIgo -
P g @ et displayed.(When F 7 { Y=Y, output voltage)
| Inout terminal The ON/OFF status of each of the control signal input
im?ormation 1 @ fHiitot! | terminals (F, R, RES, S1, S2, S3, RR/S4) is displayed in
bits.
FEO06 | Input terminal o ot The ON/OFF status of each of the optional control signal
information 2 " Linput terminals (LI, LI2, LI3, LI4) is displayed in bits.
Input terminal Y The ON/OFF status of each of the optional control signal
information 3 """ 1input terminals (LI5, L6, LI7, LI8) is displayed in bits.
[Note 4] Output terminal @ - .« | The ON/OFF status of each of the control signal output
information 1 Y """ | terminals (OUT1, OUT2, FL) is displayed in bits.
FEO7 Output terminal The ON/OFF status of each of the optional control signal
inforpmaﬁon ) @ t1411001 | output terminals (OUT3, OUT4, R1, OUTS, OUTS, R2,
R3, R4) is displayed in bits.
FEO8 | CPU1 version @ w {11 | The version of the CPU1 is displayed.
FE73 | CPU2 version @ c {1 | The version of the CPU2 is displayed.
[Note 5] FE10 | Pasttrip 1 @ Or 3o | | Pasttrip 1 (displayed alternately at 0.5-sec. intervals)
[Note 5] FE11 Past trip 2 @ OH o | Pasttrip 2 (displayed alternately at 0.5-sec. intervals)
[Note 5]| FE12 | Pasttrip 3 @ O F 3o 3 | Past trip 3 (displayed alternately at 0.5-sec. intervals)
[Note 5]| FE13 Past trip 4 @ mEr-o! | Past trip 4 (displayed alternately at 0.5-sec. intervals)
(Continued overleaf)
H-2
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(Continued
Commun
ication Item displayed Key L ED Description
No. operated display

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

Part replacement ON: 7 n !
FE79 P ! | OFF: H ret

alarm information [ 1\

Cumulative _/ \E Cooling fan

operation time Control circuit board
capacitor

[Note 6]

Main circuit capacitor

Cumulative The cumulative operation time is displayed.

operation time (Indication of 0.1 represents 10 hours.)

Default displ
efault display o0 The operation frequency is displayed (during operation).

d
mode [Note 1]

[Note 7] FE14

Note 1: Press the @ @ keys to change items displayed in the status monitor mode.

Note 2: Contents of status indications of *1, *2, *3, *4, and *5 can be selected from about 40 kinds of information.
Contents of status indications that are set up at £ 7 /[ (standard monitor display selection) and

F T i~F 7 I (status monitor 1 to 4 display selection) are displayed.

r
Unit of current and voltage indications can be changed from % to A (ampere)/V (volt) and vice versa
respectively. = Refer to Section 5.15.

Note 3: Indicated input voltage is DC voltage just after input voltage is rectified multiplied by 1./2 .

Note 4: The number of bars displayed varies depending on the setting of 7 5 5 5 (logic output/pulse train output
selection.)
The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.
If 5 & 5=0]: The bar representing OUT1 is displayed.
If F &5 5= {: The bar representing OUT1 is not displayed.

Note 5: Past rip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip record).
If there is no trip record, £ - ~~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @ key when past trip 1, 2, 3 or 4

is displayed. = For more details, refer to Section 8.2.2.

Note 6: The part replacement alarm is displayed based on the value calculated from the annual average ambient
temperature, operation time and load current specified using F & 7 4.
Use this alarm as a guide only, since it is based on a rough estimation.

Note 7: The cumulative operation time increments only when the machine is in operation.

H-3
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B Input terminal information

uondo uo-ppy

[
] ] ]
'] 1111
L
[N ] ]
o 1111
L
B Output terminal information
5] 1
L !
—
/' ] ] ]
r11111101

uondo uo-ppy

N

B Cumulative operation time
For indication of cumulative operation hours, running hours are counted up when the output frequency monitor
reads a frequency other than 0.0Hz. 10 hours is indicated as 0.1 (unit of Indication).

Input terminal 1 (F)
Input terminal 2 (R)
Input terminal 4 (RES)
Input terminal 5 (S1)
Input terminal 6 (S2)
Input terminal 7 (S3)
Input terminal 8 (RR/S4) :

Input terminal 9 (LI1)

Input terminal 10 (LI2)
Input terminal 11 (LI3)
Input terminal 12 (L14)

Input terminal 13 (LI5)

(
Input terminal 14 (LI6)
Input terminal 15 (LI7)
(

Input terminal 16 (LI8)

Input terminal 9 to 16

Output terminal 1 (OUT1) :
Output terminal 2 (OUT2) :

Output terminal 3 (FL)

Output terminal 4 (OUT3) :
Output terminal 5 (OUT4) :

Output terminal 6 (R1)

Output terminal 7 (OUT5) :
Output terminal 8 (OUT6) :

Output terminal 9 (R2)
Output terminal 10 (R3)
Output terminal 11 (R4)

Output terminal 4, 5, 6 (OUTS3,

|

Data bit of communication

No. FEO6
Er OJ\

F { {2 11 |When there is signal input "
:F ! !4 :3 [When there is no signal input g
F LIS 4 (blank in the upper half)

Fi{lE 5

Fiil7:6

Fiig 7 )

:F {15 :8 ) When there is signal input ,'
CFZD 9
:F {2 ! 1 10| When there is no signal input

F 122 :11) (blank in the upper half)

: F 123 1 12| When there is signal input ,'
{0413

: F {25 : 14 [When there is no signal input f

. F {25 15| (blank in the upper half)

: Expansion terminal board option unit

Data bit of communication
No. FEO7

]
When there is signal output

F 130

Fi3i:2
:F {37 :3 |When there is no signal output!

(blank in the upper half)

Fi33 .4

F i34 :s5 ]
F 135 :6 | When there is signal output !
F i3k 7

F {37 :8 | When there is no signal output
F 13E :9 | (blank in the upper half)

FIEE 10

FiEE 1)

OUT4, R1) :Expansion terminal board

option unit 1

Output terminal 7, 8, 9 (OUT5, OUT6, R2) :Expansion terminal board

Output terminal 10, 11 (R3, R4)

option unit 2
:16-bit BIN/BCD option
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8.2.2 Display of detailed information on a past trip
Details on a past trip (of trips 1 to 4) can be displayed, as shown in the table below, by pressing the@ key when the
trip record is selected in the status monitor mode.
Unlike the " Monitor display at tripping " in 8.4.2, details on a past trip can be displayed, even after the inverter is turned off

or reset.
ltem displayed opzlz}fre d LED display Description
[Note 5]{past trip 1 O ! o ! |Pasttrip 1 (displayed alternately.)
Continuous trios 5 The number of time the same trip occurred in succession is displayed.
P " 5 |(@rA0CR2,0083,00L Unittimes)
[Note 1]|Output frequency @ o0 The operation frequency when the trip occurred is displayed.
Status monitor mode - N L
(Rotating direction) Fr-F The direction of rotation is displayed. (£ :Forward run, - :Reverse run)
Frequency command - The operation frequency command value is displayed.
value (= (When £ 7 { {= {, Frequency command)
_ The inverter output current (load current) is displayed.
Output current r g _ o
[Note 2] P @ = PY (When F 7 {2=2, Output current)
[Note 2]|Input voltage (DC w o The inverter DC voltage is displayed. (Default setting unit: %)
[Note 3]|detection) <M l(When £ 7 £ 3=3, Input voltage) [Note 3]
The inverter output voltage is displayed. (Default setting unit: %)
Output voltage s
(Note 2] P 9 @ it (When F 7 {+=Y4, output voltage)
Input terminal ti101 1. |The ON/OFF status of each of the control signal input terminals (F, R,
information Tt IpwR, 81, 82, 83, RR/S4) is displayed in bits.
Qutput terminal The ON/OFF status of each of the control signal output terminals
N t 4 r 111
[Note 41, - ¢ormation - "'"'|(ouT1, 0UT2, FL) is displayed in bits.
play
Cumulative operation oo The cumulative operation time when the trip occurred is displayed.
[Note 6] L85G
time (0.01=1 hour, 1.00=100 hours)
Past trip 1 Or !< | |Press this key to return to past trip 1.

Note 1: Press the @ or

Note 2: You can switch between % and A (ampere)/V (volt), using the parameter o

©

key to change items displayed in the status monitor mode.

F 1! (current/voltage unit selection).

Note 3: The input voltage displayed is 1/-/2 times as large as the rectified DC input voltage.
Note 4: The number of bars displayed varies depending on the setting of F 5 & 5 (logic output/pulse train output
selection). The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.

If ~5 5 5=0 :The bar representing OUT1 is displayed.
If FR55=1{ :The bar representing OUT1 is not displayed.

Note 5: If there is no trip record, ~ £ - i~ is displayed.

Note 6: The cumulative operation time increments only when the machine is in operation.
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8.3 Changing status monitor function

B Changing the display format while power is on

The item displayed in the standard monitor mode (*1 on the left side of table on page H-2), for example, operation

frequency which is displayed by default in this way: “={." when power is on or “{{ " when power is off, can be

changed to any item shown on page H-7. This new format, however, will not display an assigned prefix such as & or

-
L.

Standard monitor mode => Standard monitor display selection (- 7 {[})

Title Function Adjustment range Default setting
- Standard monitor hold .‘_',::Real time
[ Y = function -,:Peak hold ,‘_7
' :Minimum hold
R Standard monitor o~73 -
e display selection = Refer to page H-7. H

Specify how to output the monitored values that are assigned to status monitors 1 through 4.

If 7015 is setto {J, the monitored values selected with 7 7 /[ (standard monitor display selection parameter) are
displayed one after another.

For peak hold values and minimum hold values, the minimum values in each operation mode are displayed. When the
motor is at a standstill, the values monitored last are held as they were until the motor is started the next time.

The maximum and minimum values monitored after power is turned on or after the reset with the EASY key are always
displayed no matter whether the motor is in operation or at a standstill.

H Changing contents of status monitor indication
Regarding contents of status monitor indications appearing in the left column of the table on page H-2, those marked
with *2 to *5 can be changed for others. Select a desirable monitor function from among optional monitor functions
appearing on page H-7.

*2 Frequency command = Changeable by status monitor 1 display selection (5 7 { ).
*3 Output current = Changeable by status monitor 2 display selection (F 7 {2).
*4 Input voltage = Changeable by status monitor 3 display selection (5 7 { ).
*5 Output voltage = Changeable by status monitor 4 display selection (5 7 {4).
Title Function Adjustment range Default setting

Tl Status monitor 1 display selection O~73 = Referto page H-7. !

Fai2 Status monitor 2 display selection Ditto 2

T3 Status monitor 3 display selection Ditto 3

FTiM Status monitor 4 display selection Ditto H
WF T ! 1toF 7 {4 are setat“[J” (Output frequency) the operation frequency is not held in trip status.

H-6
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[Setup values of monitor indication parameters (F 7 {J~F 7 {4)]
Comm'tjjcr:.lcatlon Z::t?:g Item displayed Marking Unit (Panel) (Comrr:Jur::cation)
FDOO o Output frequency E0.0 |Dependson £ 703 0.01Hz
FE02 ! Frequency command value 50.0 |Dependson F 7/ 0.01Hz
FEO3 2 | Output current [ 1% or # 57 U 0.01%
FEO4 E Input voltage (DC detection) 5 0 1%or d 5 F 1L 0.01%
FEO05 Y Output voltage o0 1%or g 5P 0.01%
FE15 5 Compensated frequency E0.0 |Dependson F 7103 0.01Hz
FE16 5 Speed feedback (real-time value) o Dependson F 70 3 0.01Hz
FE17 7 Speed feedback (1-second filter) o Dependson F 70 3 0.01Hz
FE18 5  |Torque g 0 1% 0.01%
FE19 g Torque command g 0 1% 0.01%
FE20 { ! | Torque current c o 1% 0.01%
FE21 {2 | Exciting current T 1% 0.01%
FE22 {3 | PID feedback value o Depends on F 7/ = 0.01Hz
FE23 {4 | Motor overload factor (OL2 data) L o 1% 0.01%
FE24 {5 | Inverter overload factor (OL1 data) o o 1% 0.01%
- | Regenerative braking resistance
FE25 ‘b ove?rload factor (OLr%ata) g & 1% 1%
FE28 7 Zi?oern(i/roag\g braking resistance load - o 1% 1%
FE29 {5 | Input power R0 0.1kW 0.01kW
FE30 {5 | Output power H O 0.1kW 0.01kW
FE39 £ 3 | Optional Al2 input J 0 1% 0.01%
FE35 2 | RR/S4 input o o 1% 0.01%
FE36 25 | VUIlinput ¥ o 1% 0.01%
FE37 25 |RXinput J 0 1% 0.01%
FE38 2 7 | Optional Al1 input ¥ o 1% 0.01%
FE40 28 | FM output f o 1 0.01
FE41 25 [AM output A0 1 0.01
| (FAB5) 7 { | Communication data output [Note 3] [Note 3] [Note 3]
FEG6 EE Attaghed to expansion I/O card 1 CPU T ) )
version
FE67 73 Attaghed to expansion 1/O card 2 CPU i ) )
version
FE76 34 | Integral input power + [l |Dependson F 145 De:?e_lngsqon
FE77 75 |Integral output power H [ |Dependson F 745 De;e_lngsgon
[Note 2] FEOO 50 | Signed output frequency 5.0 |Dependson £ 715 3 0.01Hz
[Note 2] FE02 5 ! | Signed frequency command value 5.0 |Dependson F 7003 0.01Hz
[Note 2] FE15 5 | Signed compensated frequency 50.0 |Dependson F 7/ 0.01Hz
[Note 2] FE16 5 3 | Signed speed feedback (real-time value) o Dependson F 7 0.01Hz
[Note 2] FE17 54 | Signed speed feedback (1-second filter) o Dependson F 7 3 0.01Hz
[Note 2] FE18 55 | Signed torque 50 1% 0.01%
[Note 2] FE19 55 | Signed torque command 5 0 1% 0.01%
[Note 2] FE20 55 | Signed torque current c_f 1% 0.01%
[Note 2] FE22 55 | Signed PID feedback value o Dependson F 70 3 0.01
[Note 2] FE37 50 | Signed RX input J 0 1% 0.01%
[Note 2] FE38 5 ! | Signed optional Al2 input J 0 1% 0.01%
FE90 7 ! | Output speed o 1min™’ 1min”'
FA15 17 Commgnication option n 1 1
Reception counter
FA16 13 Communication option - 1 1

Note 1: If any value other than the values in the above table is specified, the number “5 5

“« »

5 57 is displayed.

Note 2: If a negative value is specified, the negative sign “-” is displayed. The negative sign “-” is affixed only to values
displayed on the monitor. Keep in mind that no sign is affixed to any values read through a communications

device.

Note 3: Data set with FA65-FA79 is displayed.
= For details, refer to Instruction Manual (E6581413) specified in Section 6.36.
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8.4

Display of trip information

8.4.1 Trip code display

If the inverter trips, an error code is displayed to suggest the cause. In the status monitor mode, the status when the

inverter trip is held.

M Display of trip information

Error code

Description

Communication/Error code
Communication No.:FC90

Overcurrent during acceleration

1

Dug f Lutu ] Lot}
[t T Dntel Dl

1
i
c Overcurrent during deceleration 2
B Overcurrent during fixed speed operation 3
nrop Overcurrent flowing in element during acceleration 37
(Overheat)
nrae Overcurrent flowing in element during deceleration 38
(Overheat)
orIe Overcurrent flowing in element during fixed speed 39
(Overheat)
arR U-phase arm overcurrent 5
OgrRZ V-phase arm overcurrent 6
orrR3 W-phase arm overcurrent 7
arL Overcurrent (Loaded side overcurrent at start time) 4
- Dynamic braking element overcurrent (200V-55kW or
Her larger, 400V-90kW or larger) 36
OH Overheating 16
OHZ Thermal trip stop command from external device 46
oL Inverter overload 13
aLe Motor overload 14
0L Dynamic braking resistor overload 15
or Overvoltage during acceleration 10
orc Overvoltage during deceleration 11
OF3 Overvoltage during fixed speed operation 12
e Overtorque 32
ur Low current operation 29
P Undervoltage (main circuit power supply) 30
e Under torque 60
FrF Power removal error 59
£ Emergency stop 17
EEF | E E P ROM fault (writing error) 18
EEFRZ Initial read error (parameter initialization) 19
EEFRS Initial read error (parameter initialization) 20
Z o
Z’::'FE” Ground fault 22
EFHE Output phase failure 9
EFH{ Input phase failure 8
Errc Inverter RAM fault 21
Er-3 Inverter ROM fault 22
ErrH CPU fault 23
Errs Communication time-out error 24
Errb Gate array fault 25
Err 1 Output current detector error 26
Er-8 Optional unit fault 27
EEtn Tuning error except Etn1~3 40
Etn ! F 4 ! tuning error 84
Ekbnc £ {2 tuning error 85
EEnd wi,ulw, FHO5~4T 7 setting error 86
EEYHF Inverter type error 41
E- 10 Analog input terminal overvoltage 42

(Continued overleaf)

H-8

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA

E6581386
(Continued)
Error code Description Communic_:atipn/ Errgr code
Communication No.:FC90
£- 1! Sequence error 43
E-1 Encoder error 44
E-1i3 Speed error (Over speed) 45
E- I8 Terminal input error 50
£E-15 Abnormal CPU2 communication 51
£-20 V/f control error 52
E-2! CPU1 fault 53
E-2¢ Abnormal logic input voltage 54
£E-c3 Option 1 error 55
E-2H Option 2 error 56
E-25 Stop position retaining error 57
E-2h CPU2 fault 58
£-25 Control power backup undervoltage 61
SOUE Step-out (for PM motors only) 47
A rr (%) No error 0

Note: Past trip records (trip records retained or trips that occurred in the past) can be called up.

= See Section 8.2.1

(*) This is not a trip code. This code is displayed to show the absence of error when the past trip monitor mode

is selected.

H-9
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8.4.2 Monitor display at tripping

At the occurrence of a trip, the same information as that displayed in the mode described in 8.2.1, “Status monitor
under normal conditions,” can be displayed, as shown in the table below, if the inverter is not turned off or reset.

To display trip information after turning off or resetting the inverter, follow the steps described in 8.2.2, “Display of
detailed information a past trip.”
B Example of call-up of trip information

Commun Ke LED
ication ltem displayed Y . Description
No operated display
FCO0 | Trip information ez Status monitor mode (The code blinks if a trip occurs.)
The motor coasts and comes to a stop (coast stop).
The first basic parameter “History function (5 L/ H)" is
- Setting monitor mode RUH net P Istory function (H 4 )"
displayed.
The operation frequency when the trip occurred is
[Note 3] | FEOO | Output frequency @ won . P g Y P
displayed.
FEO1 Direction of rotation - The direction of rotation when the trip occurred is
displayed.(~ :Forward run, -~ :Reverse run)
*1 Frequency command coon The operation command value when the trip occurred
value oy is displayed.
Note 4 - The inverter output current at tripping (load current) is
[ 0 ] - Output current Ci3n ) P pPing ( )
displayed.
{Ng:g g% Input voltage (DC Yoy The inverter DC voltage at the occurrence of a trip is
*3 detection) ! displayed.
The inverter output voltage at the occurrence of a tri
(Note 4] - Output voltage oo e HiputveTag ! P
4 is displayed.
Inout terminal The ON/OFF status of each of the control input
| imz)rmation 1 @ {1l | terminals at tripping (F, R, RES, S1, S2, S3, RR/S4) is
displayed in bits.
Inout terminal The ON/OFF status of each of the optional control
FEO6 infp;rmation 9 @ R {111 |input terminals at tripping (LI1, LI2, LI3, LI4) is
displayed in bits.
Inout terminal The ON/OFF status of each of the optional control
im?ormation 3 @ I {{{!|input terminals at tripping (LI5, LI6, L17, LI8) is
displayed in bits.
Outout terminal The ON/OFF status of each of the control output
[Note 6] infofmation 1 @ o { 1! |terminals at tripping (OUT1, OUT2 and FL) is
FEO7 displayed in bits.
Outout terminal The ON/OFF status of each of the optional control
info’r)mation 9 @ {{Hiiit? | output terminals (OUT3, OUT4, R1, OUT5, OUTS6, R2,
R3, R4) is displayed in bits.
FEO8 | CPU1 version @ w {80 | The version of the CPU1 is displayed.
FE73 | CPU2 version @ c {00 | The version of the CPU2 is displayed.
[Note 7] FE10 |Past trip 1 @ 00 3 | |Pasttrip 1 (displayed alternately at 0.5-sec. intervals)
[Note 7] FE11 | Past trip 2 @ I+ o |Pasttrip 2 (displayed alternately at 0.5-sec. intervals)
[Note 7] FE12 |Pasttrip 3 @ O F <5 |Pasttrip 3 (displayed alternately at 0.5-sec. intervals)
[Note 7] FE13 |Pasttrip 4 @ m £ - o | Past trip 4 (displayed alternately at 0.5-sec. intervals)
(Continued overleaf)
H-10
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(Continued
Commun
ication Item displayed Key .LED Description
No. operated display

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

Part replacement " ON: { I 0l
FE79 . . " (ool

alarm information OFF: [ 11
Cumulative _l \ \_ Cooling fan

operation time Control circuit board
capacitor
Main circuit capacitor

[Note 8]

Cumulative operation The cumulative operation time is displayed.

[Note 9] FE14 o
(Indication of 0.1 represents 10 hours.)

d
=3

time

Status monitor mode (The code blinks if a trip occurs.
- Default display mode Orz ( P )

5 Reverts to the first trip indication.

Note 1: If trouble occurs while the CPU is being initialized after the inverter is turned on or reset, the trip record
retaining function does not record it but displays a status monitor item.

Note 2: Contents of status indications of *1, *2, *3, and *4 can be selected from about 40 kinds of information.
Contents of status indications that are setup at = 7 { {~F 7 {* (status monitor 1 to 4 display mode) are

displayed.

Note 3: Items displayed when a trip occurs can be changed by pressing @ or @ key.

Note 4: You can switch between % and A (ampere)/V (volt), using the parameter o 5 F' L (current/voltage unit

| selection).

Note 5: The input voltage displayed is 1/./2 times as large as the rectified DC input voltage.

Note 6: The number of bars displayed varies depending on the setting of = 5 & 5 (logic output/pulse train output
selection). The bar representing the OUT-NO terminal is displayed only when logic output function is assigned
to it.

If F & & 5=0:The bar representing OUT-NO is displayed.
If F &£ & 5= {:The bar representing OUT-NO is not displayed.

Note 7: Past rip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip record).
If there is no trip record, = £ - ~~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @key when past trip 1, 2, 3or 4 is

displayed. = For more details, refer to Section 8.2.2.

Note 8: The time elapsed before an end of part replacement alarm is issued is calculated from the average yearly
ambient temperature, operation time and load current entered using ~ 5 3, and it is no more than an
estimation, and therefore it should be used for reference purposes only.

Note 9: The cumulative operation time increments only when the machine is in operation.

Note 10: At the occurrence of a trip, maximum values are not always recorded and displayed for reasons of detecting

time.
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8.5 Display of alarm, pre-alarm, etc.

When the inverter alarm, pre-alarm, etc. occurred, the contents are displayed. (Some are not displayed.)
Listed below ones can be monitored via communication (FC91). Refer to 13.1 for the other alarms.

Bit Description Panel indication
0 Overcurrent pre-alarm r

1 Inverter overload pre-alarm L

2 Motor overload pre-alarm L

3 Overheat pre-alarm H

4 Overvoltage pre-alarm achieving PBR operation level P

5 Main circuit undervoltage detected NOFF
6 (Reservation area) -

7 Low current alarm -

8 Overtorque detection -

9 Braking resistor overload pre-alarm -
10 Cumulative operation time alarm -

11 PROFIBUS/DeviceNet/CC-Link communication error e
12 RS485 communication error tC
13 (Reservation area) -

14 Forced deceleration stop because of a momentary power failure SEOF
15 Pre-alarm stop because of prolonged lower-limit frequency operation LEEF

Note: For each bit, “0” indicates normal condition and “1” indicates appearance of alarm, etc.

H-12
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9. Measure M%ards

9.1 How to cope with the CE standard

In Europe, the EMC directive and the low-voltage directive, which took effect in 1996 and 1997, respectively, make it
obligatory to put the CE mark on every applicable product to prove that it complies with the directives. Inverters do not
work alone but are designed to be installed in a control panel and always used in combination with other machines or
systems which control them, so they themselves are not considered to be subject to the EMC directive. However, the
CE mark must be put on all inverters because they are subject to the low-voltage directive.

The CE mark must be put on all machines and systems with built-in inverters because such machines and systems are
subject to the above directives. It is the responsibility of the manufacturers of such final products to put the CE mark on
each one. If they are “final” products, they might also be subject to machine-related directives. It is the responsibility of
the manufacturers of such final products to put the CE mark on each one. In order to make machines and systems with
built-in inverters compliant with the EMC directive and the low-voltage directive, this section explains how to install
inverters and what measures should be taken to satisfy the EMC directive.

We have tested representative models with them installed as described later in this manual to check for conformity
with the EMC directive. However, we cannot check all inverters for conformity because whether or not they conform to
the EMC direction depends on how they are installed and connected. Applicable EMC standards vary depending on
the composition of the control panel in which the inverter is installed, the relationship with other electrical devices
installed in the control panel, wiring conditions, equipment layout, and so on, so you should check whether your
machine or system complies with EMC standards as a whole. Therefore, please verify for yourself whether your
machine or system conforms to the EMC directive.

9.1.1 EMC directive

[ Inverters themselves are not subject to approval for CE marking. |
The CE mark must be put on every final product that includes an inverter(s) and a motor(s). The VF-PS1 series of

| inverters complies with the EMC directive if an EMC filter recommended by Toshiba is connected to it and wiring is _ |

carried out correctly.
B EMC directive
89/336/EEC
The EMC standards are broadly divided into two categories; immunity- and emission-related standards, each of which
is further categorized according to the operating environment of each individual machine. Since inverters are intended
for use with industrial systems under industrial environments, they fall within the EMC categories listed in Table 1
below. The tests required for machines and systems as final products are almost the same as those required for

inverters.
Table 1 (EMC standards)

Category Subcategory Product standards Test standard
Radi

Emission |oaiated EN55011
Conducted
Electrostatic discharge IEC61000-4-2
Radiated, radlg-fr_equency, IEC61000-4-3
electromagnetic field
Electrical fast transient burst IEC61800-3 IEC61000-4-4

Immunity | Surge IEC61000-4-5
Cor.1ducted dlsturpances, induced by IEC61000-4-6
radio-frequency field
Voltage d|p§, §hon interruptions and IEC61000-4-11
voltage variations
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9.1.2 Measures to satisfy the EMC directive
Concrete measures for EMC directive of CE markings are shown below.

H Models with a built-in EMC filter
(1) 200V class: VFPS1-2004PL~2075PL
400V class: VFPS1-4007PL~4630KPC
The above mentioned models install EMC noise filter inside. So the conducted and radiated noise can be reduced,
optional EMC noise filters are not needed.
(If a further noise reduction is required, insert an additional filter described in I-4 on the input side of the inverter.)

Table 2  EMC directive compliance

Requirements
Length of
. Conducted noise Conducted noise
PWM carrier motor
Inverter type EMC plate type frequency £ F | connecting IEC61800-3 category C2 | IEC61800-3 category C3
(kHz) cable (EN55011 classA Group1)|(EN55011 classA Group2)
(m)
VFPS1-2004PL~ 4 10
VFP; 23?5PL EMP1012 16 5
Built-in filter -
4 10
VFPS1-2022PL 6 5
EMP102Z 1 10
VFPS1-2037PL 16 5
- Built-in filter
VFPS1-2055PL, EMP103Z 4 10
VFPS1-2075PL 16 5
VFPS1-4007PL~ 4 10
VFPS1-4022PL EMP1012 16 5
- 2 0 Built-in filter -
VFPS1-4037PL EMP102Z 6 5
VFPS1-4055PL~ EMP1032 4 10
VFPS1-4110PL 16 5
4 10
VFPS1-4150PL 6 5
EMP104Z 25 Py
VFPS1-4185PL 1.6 Py
2.5 50
VFPS1-4220PL EMP1052 6 Py
VFPS1-4300PL, 2.5 50
EMP106Z
VFPS1-4370PL 16 25
VFPS1-4450PL~ EMP108Z 2.5 50 ) Built-in filter
VFPS1-4750PL 16 25
VFPS1-4900PC, 25 50
VFPS1-4110KPC '
VFPS1-4132KPC - 2.5 50
VFPS1-4160KPC - 25 50
VFPS1-4220KPC - 2.5 50
VFPS1-4250KPC~ 25 50
VFPS1-4315PL '
VFPS1-4400KPC, 25 50
VFPS1-4500KPC, '
VFPS1-4630KPC, - 2.5 50

( ): An optional regenerative braking unit PB7 is used.
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(2) Use shielded power cables and control signal cables for the input and output lines of the inverter. Route the cables
and wires so as to minimize their lengths. Keep a distance between the power cable and the control cable and
between the input and output wires of the power cable. Do not route them in parallel or bind them together, instead
cross at right angle.

(3) Install the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Using wires as thick and
short as possible, earth the control panel securely with a distance kept between the earth cable and the power
cable.

(4) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth shielded
cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a ferrite core in a

shielded cable is even more effective in limiting the radiation noise.

(5) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC plate and cabinet.

[Ex. Countermeasure - inverter wiring]

- "
Strip and earth the shielded cable,
following the example shown in
Fig.

Peel off the outer sheath of the
cable and fix the shielded part with a
metal saddle.

L -

h _)y EMC plate (Refer to Table 2.)

[ PG feedback signal line (Shielded cabless)
Control wiring (Shielded cabless)
Relay contact output FLA, FLB, FLC

4-wire RS485 communication line (Shielded cab

Control wiring (Shielded cabless)
Analog input VI/Il, RR/S4, PP, CCA
Analog output FM, AM, CCA

Control wiring (Shielded cabless)

Logic input/output +SU, F, R, S1 S3, RES,
ST, NO, P24/PLC, OUT1,
OouT2, CC -

Power supply wiring (Shielded cabless) Q

R/L1, S/L2, T/L3 L Motor wiring (Shielded cabless)
Uim1, VIT2, W/T3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 1
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W When an external EMC filter is added

(1) Additional external EMC filters have the further effect of suppressing conduction and radiation noises. Use the
recommended EMC noise filter specified in Table 3. This combination of inverter and filter was used when
examining the inverter for compliance with the EMC directive.
Table 3 lists noise filters recommended for the inverters.

Table 3  Combinations of inverter and EMC filter

Requirements Conducted noise Conducted noise
Inverter ¢ PWM carrier Length of motor IEC61800-3 category C2 IEC61800-3 category C1
nveriertype frequency [ F | connecting cable (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
34 50 EMF3-4012A EMF3-4012A
VFPS1-2004PL~ 100 EMF3-4012A -
VFPS1-2015PL 4.1~16 20 EMF3-4012A EMF3-4012A
) 50 EMF3-4012A -
3~4 50 EMF3-4026B EMF3-4026B
VFPS1-2022PL, 100 EMF3-4026B -
VFPS1-2037PL 4.1~16 20 EMF3-4026B EMF3-4026B
) 50 EMF3-4026B -
-4 06 ENF 34035 R
VFPS1-2055PL 4.1~16 20 EMF3-4035C EMF3-4035C
) 50 EMF3-4035C -
3-4 106 EVIF 340460 S
VFPS1-2075PL 4.1~16 20 EMF3-4046D EMF3-4046D
50 EMF3-4046D -
3.5~4 50 EMF3-4072E EMF3-4072E
VFPS1-2110PM, ) 100 EMF3-4072E -
VFPS1-2150PM 4.1~12 25 EMF3-4072E EMF3-4072E
) 50 EMF3-4072E -
2~25 50 EMF3-4090F EMF3-4090F
_ VFPS1-2185PM, ) 100 EMF3-4090F -
VFPS1-2220PM 2.6~12 25 EMF3-4090F EMF3-4090F
) 50 EMF3-4090F -
2-25 50 EMF3-4180H EMF3-4180H
VFPS1-2300PM~ ) 100 EMF3-4180H -
VFPS1-2450PM 2 6~12 25 EMF3-4180H EMF3-4180H
) 50 EMF3-4180H -
ot 50 EMF3-4300I EMF3-4300I
VFPS1-2550P, 100 EMF3-4300I -
VFPS1-2750P 4.1~8 25 EMF3-4300I EMF3-43001
) 50 EMF3-4300I -
2-4 06 EViF-4600) S
VFPS1-2900P 4.1~8 25 EMF3-4600J EMF3-4600J
) 50 EMF3-4600J -
34 50 EMF3-4012A EMF3-4012A
VFPS1-4007PL~ 100 EMF3-4012A -
VFPS1-4022PL 4.1~16 20 EMF3-4012A EMF3-4012A
) 50 EMF3-4012A -
-4 06 EviF 40268 ——
VFPS1-4037PL 4.1~16 20 EMF3-4026B EMF3-4026B
) 50 EMF3-4026B -
3~4 50 EMF3-4035C EMF3-4035C
VFPS1-4055PL, 100 EMF3-4035C -
VFPS1-4075PL 4.1~16 20 EMF3-4035C EMF3-4035C
) 50 EMF3-4035C -
34 50 EMF3-4046D EMF3-4046D
100 EMF3-4046D -
VFPS1-4110PL 4.1~16 20 EMF3-4046D EMF3-4046D
) 50 EMF3-4046D -
(Continued overleaf)
1-4
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(Continued)

Requirements

Conducted noise

Conducted noise

Inverter t PWM carrier Length of motor IEC61800-3 category C2 IEC61800-3 category C1
nverter type frequency [ F | connecting cable | (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
354 100 EMF3-4072E EMF3-4072E
VFPS1-4150PL, 300 EMF3-4072E -
VFPS1-4185PL 4.1~12 100 EMF3-4072E EMF3-4072E
) 200 EMF3-4072E -
35-4 300 NP 340507 S
VFPS1-4220PL 4.1~12 100 EMF3-4090F EMF3-4090F
) 200 EMF3-4090F -
35-4 300 CMFE4050 S
VFPS1-4300PL 4.1~12 100 EMF3-4092G EMF3-4092G
) 200 EMF3-4092G -
T — S e
VFPS1-4370PL 2 6~12 100 EMF3-4092G EMF3-4092G
) 200 EMF3-4092G -
225 100 EMF3-4180H EMF3-4180H
VFPS1-4450PL~ ) 300 EMF3-4180H -
VFPS1-4750PL 2.6~12 100 EMF3-4180H EMF3-4180H
) 200 EMF3-4180H -
254 50 EMF3-4300I EMF3-4300I
VFPS1-4900PC~ ) 300 EMF3-4300I -
VFPS1-4160KPC 4.1~8 25 EMF3-43001 EMF3-4300I
) 150 EMF3-4300I -
254 50 EMF3-4600J EMF3-4600J
VFPS1-4220KPC~ ) 300 EMF3-4600J -
VFPS1-4315KPC 4.1~8 25 EMF3-4600J EMF3-4600J
’ 150 EMF3-4600J -
VFPS1-4400KPC 4.1~8 25 EMF3-4800K EMF3-4800K
) 150 EMF3-4800K -
VFPS1-4630KPC - _
4.1~8 25 EMF3-4600J x 2 EMF3-4600J x 2
’ 150 EMF3-4600J x 2 -

(2) Use shielded cables for the power and control cables, including filter input cables and inverter output cables.
Route the cables and wires so as to minimize their lengths. Keep a distance between the power cable and the
control cable and between the input and output wires of the power cable. Do not route them in parallel or bind them
together, instead cross at right angle.

(3) Install the filter and the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Earth the
cabinet body securely with the thickest and shortest possible electric wire installed away from the power cables.

(4) Route the EMC filter input and output wires apart from each other.

(5) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth shielded
cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a ferrite core in a
shielded cable is even more effective in limiting the radiation noise.

(6) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC plate and cabinet.
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[Ex. Countermeasure - inverter wiring]

-~ “u
Strip and earth the shielded cable,

following the example shown in
Fig.

i R

Peel off the outer sheath of the cable
and fix the shielded part with a metal
saddle.

L -

. EMC plate (Refer to Table 2.)

L PG feedback signal line (Shielded cabless)

Control wiring (Shielded cabless) J
Relay contact output FLA, FLB, FLC 4-wire RS485 communication line

(Shielded cabless)

Control wiring (Shielded cabless)

Logic input/output +SU, F, R, S1 S3, RES,
ST, NO, P24/PLC, OUT1,
OuUT2, CC

Control wiring (Shielded cabless)
Analog input VI/ll, RR/S4, PP, CCA
Analog output FM, AM, CCA

’7 1 EMCFITER =
Motor wiring (Shielded cabless)

Power supply wiring (Shielded cabless) U/T1, VIT2, W/T3
R/L1, S/L2, T/L3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 2
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[Operation with external signals]
When using signals from an external control device to operate the inverter, take the measures shown in Figure 3.
Ex.) When using the potentiometer and forward run/reverse run terminals

Ferrite core 1
PP _‘-\“_ =] -~ '}'
CCA— P
F |— =5 51
R _—"":: O
[ .
Shielded cable or [Note 1]
Fig. 3
[Accessories for countermeasure]
o Recommended shield cable : Showa electric Wire & Cable Co., LTD

Type :CV-S
Rating: 600V or less
Cross-sectional area : 2~1000mm?
If it is difficult to procure shielded cables, protect cables with conduit tubes.
o [Note 1] Recommended shield : SUMITOMO 3M Limited, Electromagnetic wave guard shielding sleeve
Type :DS-5,7,10, 14
o EMC filter Type : EMF3 series
o Recommended ferrite core 1 : TDK Corporation
Type :ZCAT3035-1330
Use the following, as required.

o Recommended ferrite core : NEC TOKIN Corporation
Type :ESD-R-47D-1
I o Zero-phase reactor : Soshin Electric Co., Ltd.

Type :RC5078 or RC9129
o High-attenuation radio noise reduction filter  : Soshin Electric Co., Ltd.
Type : NF series

9.1.3 Low-voltage directive

The low-voltage directive provides for the safety of machines and systems. All Toshiba inverters are CE-marked in
accordance with the standard IEC61800-5-1specified by the low-voltage directive, and can therefore be installed in
machines or systems and imported without a problem to European countries.

Applicable standard: 1EC61800-5-1

Adjustable speed electrical power drive system
Pollution level: 2(5.2.15.2)
Overvoltage category: 3 200V class, 3.0mm (5.2.16.1)
400V class, 5.5mm (5.2.16.1)

9.1.4 Measures to be taken to satisfy the low-voltage directive
When incorporating the inverter into a machine or system, it is necessary to take the following measures so that the
inverter satisfies the low-voltage directive.

(1) Install the inverter in a cabinet and ground the inverter enclosure. When doing maintenance, be extremely careful
not to put your fingers into the inverter through a wiring hole and touch a charged part, which may occur depending
on the model and capacity of the inverter used.

(2) Do not connect two or more wires to the main circuit earth terminal of the inverter. If necessary, install an additional
earth terminal on the EMC plate on which the inverter is installed and connect another cable to it. (Refer to Fig. 4.)
See the table of section 10.1.
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(3) Install a non-fuse circuit breaker on the input side of the inverter.

Grounding
terminal

Inverter

EMC plate

Fig. 4

9.2 Measures to be taken to satisfy the UL/CSA standards

Install an earth terminal.

All VF-PS1 series inverters are certified by UL and CSA, and have nameplates with UL and CSA markings.

9.2.1 Caution in installing the inverter

A UL certificate was granted on the assumption that the inverter would be installed in a cabinet. Therefore, install the
inverter in a cabinet and if necessary, take measures to maintain the ambient temperature (temperature in the cabinet)
within the specified temperature range.
For models designed for 15kW motors or smaller, if the cover on the top of the inverter is removed, the ambient
temperature can rise to 50°C in some cases, although the maximum allowable ambient temperature is 40°C.
Incidentally, models (with no cover on the top) designed for 18.5 kW motors or larger can be used at ambient

temperatures of up to 50°C.

9.2.2 Caution in wiring and rated current

For electric wires to be connected to the inverter’s input terminals (R/L1, S/L2, T/L3), output terminals (U/T1, V/T2,

W/T3) or other main circuit terminals, use UL-certified electric wires (copper wires with conductors for which the
maximum allowable temperature is 75°C or over) and round solderless terminals and tighten the terminal screws
(stripped wires may be connected directly for 200V/18.5kW to 200V/45kW models and 400V/22kW to 400V/75kW
models) to the specified torque when connecting the wires to the terminal board. To crimp a round solderless terminal
onto a wire, use a crimping tool recommended by the terminal manufacturer.
= For recommended electric wire sizes, see Tables 5.
UL-certified rated output current is not the same as inverter unit rated current. Refer to Table 5.

9.2.3 Caution as to peripheral devices

When installing a no-fuse circuit breaker or a fuse box on the primary side of the inverter, use UL-certified one.
The UL certification test on this inverter was conducted under the AIC* conditions shown in Table 4 (*: current that
flows in the event of a short-circuit in the power supply). Note that AIC currents vary depending on the capacity of the

motor used.
Table 4  AIC and maximum input voltage
Applicable motor AIC Max. input voltage (V)
(kW) (A) 200V class 400V class
0.4~37 5,000
45~132 10,000
160~280 18,000 240 480
315, 400 30,000
500, 630 42,000
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Table 5 AIC, Fuse and Wire sizes
Voltage Applicable UL AlC (A? Fuse class and | Input wire §ize§ of [ Output wire.siztlas Groulnding
class motor Inverter model output current | (Interrupting current power circuit of power circuit wire
[kW] (A) *1,*2 capacity) (A) (AWG) *3 (AWG) *3 (AWG) *3
0.4 VFPS1-2004PL 25( F=Y) AIC 5000A CC 7Amax. 14 14 14
0.75 VFPS1-2007PL 4.8 (L F=H) AIC 5000A J 15Amax. 14 14 14
15 VFPS1-2015PL 78 (£F=4) AIC 5000A J 25Amax. 14 14 14
2.2 VFPS1-2022PL 1.0 (L F=Y) AIC 5000A J 25Amax. 12 12 14
3.7 VFPS1-2037PL 17.5(L F=Y) AIC 5000A J 45Amax. 10 10 12
55 VFPS1-2055PL 25.3 (L F=H) AIC 5000A J 60Amax. 8 8 10
7.5 VFPS1-2075PL 32.2(LF=4) AIC 5000A J 70Amax. 8 8 10
200V 1 VFPS1-2110PM 48.3 (L F=4) AIC 5000A J 90Amax. 4 4 10
class |12 VFP$1-2150PM 62.1 (L F=H4) AIC 5000A J 110Amax. 4 4 10
18.5 VFPS1-2185PM 748 (L F=2.5) AIC 5000A J 125Amax. 3 3 8
22 VFPS1-2220PM 88 (L F=£.5) AIC 5000A J 150Amax. 2 2 8
30 VFPS1-2300PM 14(LF=2.5) AIC 5000A J 200Amax. 2/0 2/0 6
37 VFPS1-2370PM 143 (L F=2.5) AIC 5000A J 225Amax. 3/0 3/0 6
45 VFPS1-2450PM 169 ([ F=2.5) AIC 10000A J 300Amax. 40 40 6
55 VFPS1-2550P 221(LF=£.5) AIC 10000A J 350Amax. 3/0x2 3/0x2 1/0
75 VFPS1-2750P 285 (L F=2.5) AIC 10000A J 350Amax. 4/0x2 4/0x2 1/0
90 VFPS1-2900P 359 (£ F=£.5) AIC 10000A J 450Amax. 250MCMx2 250MCMx2 110
0.75 VFPS1-4007PL 21 (L F=4) AIC 5000A CC 6Amax. 14 14 14
15 VFPS1-4015PL 34 (LF=H) AIC 5000A CC 12Amax. 14 14 14
2.2 VFPS1-4022PL 4.8 (L F=4) AIC 5000A J 15Amax. 14 14 14
3.7 VFPS1-4037PL 76 (L F=4) AIC 5000A J 25Amax. 12 12 14
55 VFPS1-4055PL 1.0 (L F=H) AIC 5000A J 40Amax. 10 10 12
75 VFPS1-4075PL 14.0 (L F=H) AIC 5000A J 40Amax. 10 10 12
1 VFPS1-4110PL 21.0(L F=H) AIC 5000A J 60Amax. 8 8 10
15 VFPS1-4150PL 27.0(L F=4) AIC 5000A J 70Amax. 6 6 10
18.5 VFPS1-4185PL 34.0 (L F=H) AIC 5000A J 70Amax. 6 6 10
| 22 VFPS1-4220PL 40.0 (L F=Y) AIC 5000A J 80Amax. 6 6 10
30 VFPS1-4300PL 52.0 (L F=4) AIC 5000A J 90Amax. 4 4 10
37 VFPS1-4370PL 65.0 ([ F=2.5) AIC 5000A J 110Amax. 3 3 8
200V 45 VFPS1-4450PL 77.0(LF=2.5) AIC 10000A J 150Amax. 1 1 8
class 55 VFPS1-4550PL 96.0 (F F=2.5) AIC 10000A J 175Amax. 1/0 1/0 6
75 VFPS1-4750PL 124.0 ([ F=£.5) AIC 10000A J 225Amax. 3/0 3/0 6
90 VFPS1-4900PC 179.0 ([ F=2.5) | AIC 10000A J 250Amax. 1/0x2 1/0x2 2
110 VFPS1-4110KPC 215.0 (£ F=2.5) AIC 10000A J 250Amax. 2/0x2 2/0x2 2
132 VFPS1-4132KPC | 259.0 ([ F=£.5) [ AIC 10000A | J 300/315Amax. 4/0x2 4/0%2 1
160 VFPS1-4160KPC 314.0 ([ F=2.5) AIC 18000A J 400Amax. 250MCMx2 250MCMx2 1
220 VFPS1-4220KPC 427.0 (L F=2.5) AIC 18000A J 500Amax. 350MCMx2 350MCMx2 2/0
250 VFPS1-4250KPC | 481.0 ([ F=7.5) [ AIC 18000A | T 550/600Amax. 250MCMx3 250MCMx3 2/0
280 VFPS1-4280KPC 550.0 (£ F=Z.5) AIC 18000A T 600/630Amax. 300MCMx3 300MCMx3 3/0
315 VFPS1-4315KPC 616.0 (£ F=7.5) AIC 30000A T 800Amax. 350MCMx3 350MCMx3 3/0
400 VFPS1-4400KPC | 759.0 ([ F=£.5) | AIC 30000A Semiconductor 350MCMx4 350MCMx4 40
900Amax.
500 VFPS1-4500KPC 941.0 (£ F=2.5) AIC 42000A | J 600/630A x 2 max. 500MCMx2x2 500MCMx4 250MCM
630 VFPS1-4630KPC 1188.0 (£ F=2.5) AIC 42000A J 800A x 2 max. 500MCMx3x2 500MCMx5 350MCM

*1: UL output current is different from unit rating output current.

*2: The value of the UL rated output current is applicable when the carrier frequency (£ *

shown in the table.

*3: The cables used must be 75

copper cables within 40

ambient temperature.

9.2.4 Caution as to the protection of motors from overload

) is less than the value

When using the inverter’s thermal protection function to protect the motor from overload, read the instruction manual

included with the inverter carefully and set parameters according to the specifications of the motor used.

When using the inverter to control the operation of multiple motors, install an overload relay for each individual motor.
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9.3

Compliance with safety standards

The VFPS1 inverter has the “power removal” safety function that complies with safety standards.

To ensure safety performance, however, the mechanical system with which the VFPS1 inverter is used has to adhere
to such standards as a whole.

To be more specific, in order for the system to satisfy the following safety standards, it needs to be configured, as
shown on the next page, with the power removal terminal of the VFPS1 inverter (PWR terminal on the control terminal
board) so that it will coast or decelerate to a stop in the event of a failure.

To ensure that the motor coasts or decelerates to a stop if an unusual event occurs, the power removal circuit is
designed with redundancy and it has a diagnosis circuit that determines whether the unusual event is at a permissible
level or not, in addition to a hardware circuit and software that cut off the operation signal if the unusual event is judged
impermissible. This safety function is certified by the certification organization “INERIS.”

e The VFPS1 inverter meets the IEC/EN61508 SIL2 requirements.
(The term “SIL” is an acronym for “Safety Integrity Level,” which is a safety performance scale.)
e The VFPS1 inverter falls under Category 3 of the safety standard EN954-1 for mechanical systems.
e The VFPS1 inverter supports the two stopping methods defined in IEC/EN61800-5-2.
One is “STO,” which refers to “coast and stop,” and the other is “ST1,” which refers to “deceleration stop.”

EN61508 is an international standard that defines safety performance required for systems provided with electric and
electronic programmable devices, and SIL2 applies to systems that are configured with dangerous failure rates of as
low as 10 to 107, as shown in the table below. For the relationship between SIL and inverter configuration, see the
following pages.

<<Target for EIC/EN61508 safety performance scale>>

()
=

Heavy-duty operation mode or continuous operation mode (Hourly dangerous failure rate)

10°~10°®

10® ~107

107 ~10°

=SIN|W(>

10° ~ 107

The European standard EN954-1, a basic safety standard for mechanical system, categorizes machines by degree of
danger.

Placed in Category 3 are machines that are designed with redundancy so that a single failure will not cause a
degradation in their safety performance.

For the relationship between each category and the safety function, see the table below.

<<Categories relating to safety according to EN 954-1>>

Categories Basic safety principle Control system requirements Behavior in the event of a fault

B

Selection of components that Control in accordance with good Possible loss of safety function.
conform to relevant engineering practice.
standards.

Selection of components and Use of tried and tested components Possible loss of safety function,
basic safety principles. and proven safety principles. but with less probability of this
than with B

Selection of components and Cyclic testing. The test intervals Fault detected at each test.
basic safety principles. must be suited to the machine and
its applications.

Structure of the safety circuits. | A single fault must not cause loss of Safety function ensured, except in
the safety function. the event of an accumulation of
This single fault must be detected if faults.

reasonably practicable.

Structure of the safety circuits. | A single fault must not cause loss of Safety function always ensured.
the safety function.

This fault must be detected at or
before the next demand on the
safety function.

An accumulation of faults must not
cause loss of the safety function.

The three stopping methods described on the following pages were selected in accordance with IEC60204-1.
Stopping method 1 (Stop category 0): Stops the mechanical system by cutting off the power supply immediately.
Stopping method 2 (Stop category 1): First controls the mechanical system to stop it, and then cuts off the power supply.
Stopping method 3 (Stop category 2): First cut off the power supply, and then controls the mechanical system to stop it.

/N Caution

For preventive maintenance, check at least once a year whether the power removal safety function
operates normally.

Mandatory

I-10

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

TOSHIBA E6581386

Safety category1:  EN954-1 category1, IEC/EN61508, SIL1
Stop category1: IEC/EN60204-1

Coast stop under the control of the MC in the main circuit

(1) An example of connection for operation in sink mode (common: CC)
* In this connection, the PWR terminal is not used. This connection falls under Stop Category 0 defined in
IEC/EN60204-1.

Symbols Description

B1 VF-PS1 inverter

MCCB1 Circuit breaker

MC1 Magnetic condactor

MCCB2 Circuit breaker for control transformer

T1 Control transformer 400/200V (For 400V class only)
CP Circuit protector

PB1 Push button switch (Run)

PB2 Push button switch (Stop/emergency stop)

Rs Control relay

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: To back up the inverter’s internal power supply that supplies control power, an external control power backup
device (CPS002Z - optional) is required. The optional control power backup device can be used with both 200V
and 400V classes.

*3: By default, the FL relay is set as a failure FL output relay.

I-11
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Safety category1: = EN954-1 category1, IEC/EN61508, SIL1
Stop categoryO: IEC/EN60204-1

Coast stop under the control of the MC in the main circuit

(2) An example of connection for operation in source mode (common: P24)
« In this connection, the PWR terminal is not used. This connection falls under Stop Category 0 defined in

IEC/EN60204-1.

T ohigs e D flr
&= = prer gl 8 50 Sk

-

A v ke L
1o voREs s byrsnme WASE el COL 0 VR

Symbols

Description

B1

VF-PS1 inverter

MCCB1

Circuit breaker

MC1

Magnetic condactor

MCCB2

Circuit breaker for control transformer

T1

Control transformer 400/200V (For 400V class only)

CP

Circuit protector

PB1

Push button switch (Run)

PB2

Push button switch (Stop/emergency stop)

Rs

Control relay

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kwW
class and lower and 400V/75kW class and lower)

*2: To back up the inverter’s internal power supply that supplies control power, an external control power backup
device (CPS002Z - optional) is required. The optional control power backup device can be used with both 200V

and 400V classes.

*3: By default, the FL relay is set as a failure FL output relay.
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Safety category3:  EN954-1 category3, IEC/EN61508, SIL2
Stop categoryO: IEC/EN60204-1

Coast stop under the control of PWR

(1) An example of connection for operation in sink mode (common: CC)

« In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is
supervised by the external safety relay. This safety relay can be shared among several inverters.

« If the PWR terminal is turned off, the motor will coast and stop. This operation falls under Stop Category 0
defined in IEC/EN60204-1.

» The motor is prevented from restarting automatically before the PWR terminal is turned back on.
* When using the inverter to control the operation of a mechanical brake (for example, when using with a hoist or
crane), connect the cable from the output terminal of the safety relay to the brake control circuit.

P e e Dt BT e LK e

Symbols Description

B1 VF-PS1 inverter

MCCBH1 Circuit breaker

B2 Safety relay: XPS-AC (manufactured by Schneider Electric)

F1 Fuse

Pb1 Push button switch 2b contact (for emergency stop)

Pb2 Push button switch (for reset and start)

*1:
*2:
*3:
*4:

*5:

Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.
Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.

ESC is used to set reset/start conditions for the external device.

To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.

1-13
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Safety category3: = EN954-1 category3, IEC/EN61508, SIL2
Stop category0: IEC/EN60204-1

Coast stop under the control of PWR

(2) An example of connection for operation in source mode (common: P24)

In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is

supervised by the external safety relay. This safety relay can be shared among several inverters.

defined in IEC/EN60204-1.

If the PWR terminal is turned off, the motor will coast and stop. This operation falls under Stop Category 0

The motor is prevented from restarting automatically before the PWR terminal is turned back on.
When using the inverter to control the operation of a mechanical brake (for example, when using with a hoist or

crane), connect the cable from the output terminal of the safety relay to the brake control circuit.
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Symbols Description

B1 VF-PS1 inverter

MCCB1 Circuit breaker

B2 Safety relay: XPS-AC (manufactured by Schneider Electric)

F1 Fuse

Pb1 Push button switch 2b contact (for emergency stop)

Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kwW

class and lower and 400V/75kW class and lower)
*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.
*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.

ESC is used to set reset/start conditions for the external device.

*5: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.
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Safety category3:
Stop category1:

EN954-1 category3, IEC/EN61508, SIL2
IEC/EN60204-1

Deceleration stop under the control of PWR

(1) An example of connection for operation in sink mode (common: CC)

* In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is
supervised by the external safety relay. This safety relay can be shared among several inverters.

» In the event of an emergency stop, the external safety relay issues a deceleration command to the inverter.
At this command, the motor slows down and stops. Then, the safety relay turns off the PWR terminal on
expiration of the time limit (max. 30 sec) set for the relay. This operation falls under Stop Category 1 defined in
IEC/EN60204-1.

 For this connection, the function of issuing the forward run command (2) needs to be assigned to the F terminal,
and the function of issuing the reverse run command (4) to the R terminal.
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Symbols Description
B1 VF-PS1 inverter
MCCB1 Circuit breaker
B2 Safety relay: XPS-ATE (manufactured by Schneider Electric)
F1 Fuse
Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)
*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kwW
class and lower and 400V/75kW class and lower)
*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V
*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.
*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.
ESC is used to set reset/start conditions for the external device.
*5: If a deceleration time of more than 30 seconds is required, use a safety relay XPS-AV, which allows you to set the
deceleration time at a maximum of 300 seconds.
*6

: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.
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Safety category3:
Stop category1:

EN954-1 category3, IEC/EN61508, SIL2
IEC/EN60204-1

Deceleration stop

under the control of PWR

(2) An example of connection for operation in source mode (common: P24)
« In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is

supervised by the external safety relay. This safety relay can be shared among several inverters.

» In the event of an emergency stop, the external safety relay issues a deceleration command to the inverter.
At this command, the motor slows down and stops. Then, the safety relay turns off the PWR terminal on
expiration of the time limit (max. 30 sec) set for the relay. This operation falls under Stop Category 1 defined in
IEC/EN60204-1.
« For this connection, the function of issuing the forward run command (2) needs to be assigned to the F terminal,
and the function of issuing the reverse run command (4) to the R terminal.
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Symbols Description
B1 VF-PS1 inverter
MCCB1 Circuit breaker
B2 Safety relay: XPS-ATE (manufactured by Schneider Electric)
F1 Fuse
Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.

*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.

ESC is used to set reset/start conditions for the external device.

*5: If a deceleration time of more than 30 seconds is required, use a safety relay XPS-AV, which allows you to set the

deceleration t

ime at a maximum of 300 seconds.

*6: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.
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10. SelecW%@/Lde/v/ices

@ Danger

Mandatory

» When using the inverter without the front cover, be sure to place the inverter unit inside a cabinet. If
they are used outside the cabinet, it may cause electric shock.

Be Grounded

short-circuit or electric leak.

* Be sure to ground every unit. If not, it may cause electric shock or fire on the occasion of failure,

10.1 Selection of wiring materials and devices
Wire size
Applicable Main circuit . Braking resistor/
Vglgzge prﬂotor Inverter model Input terminal Output terminal D(%SSE)T;T)al Brak?ngunit Earth cable
kW] R.S,T) (U, V, W) (optional) (*4)
AWG mm? AWG mm’ AWG mm> [ AWG [mm’ [ AWG [mm’
0.4 VEPS1-2004PL | 14 15 14 15 14 15 | 14 [15] 14 [25
0.75 VFPS1-2007PL | 14 15 1 15 14 15 | 14 [ 15| 14 |25
15 VFPS1-2015PL | 14 15 1 15 12 15 | 14 [ 15| 14 |25
22 VFPS1-2022PL | 12 15 12 15 10 | 25 | 14 [15] 14 |25
3.7 VFPS1-2037PL | 10 4 10 4 8 6 14 [ 15| 12 | 4
5.5 VFPS1-205PL | 8 6 8 6 6 0 [ 14 [15] 10 | 6
7.5 VFPS1-2075PL | 8 10 8 10 2 6 | 12 [25] 10 [ 10
Sooy [ VFPS1-2110PM | 4 16 3 16 3 6 [ 10 [ 4 | 10 [ 16
200V f15 VFPS1-2150PM | 4 25 4 25 1 25 | 8 | 6 [ 10 [ 16
185 VFPS1-2185PM | 3 %5 3 25 0| 3 | 8 [10] 8 [ 16
2 VFPS1-2220PM | 2 %5 2 25 | 20 | 35 | 6 [16 | 8 |16
30 VFPS1-2300PM | 2/0 50 20 | 50 | 40 [ 70 | 4 [ 25| 6 |25
37 VFPS1-2370PM | 310 70 30 | 70 [250MCM| 95 | 3 [ 3 | 6 | 35
45 VFPS1-2450PM | 4/0 70 400 | 70 [300MCM| 95 | 2 [ 50 | 6 | 35
55 VFPS1-2550P | 3/0x2 | 70x2 | B3/0x2 | 120 | 4/0x2 | 96x2 | /0 | 50 | 1/0 | 70
— 75 VFPS1-2750P | 4/0x2 | 95x2 | 4/0x2 | 70x2 | 3/0x2 | 95x2 | 1/0_[35x2] 1/0 | 95
90 VFPS1-2900P | 250MCMx2| 120%2 |Z50MCNx2| 952 |300MCMx2| 1202 | _1/0_[50x2| _1/0__| 120
0.75 VFPS1-4007PL | 14 15 1 15 14 15 | 14 [ 15| 14 |25
15 VFPS1-4015PL | 14 15 1 15 14 15 | 14 [ 15| 14 |25
22 VFPS1-4022PL | 14 15 1 15 14 15 | 14 [ 15| 14 |25
3.7 VFPS1-4037PL | 12 15 12 15 10 | 25 | 14 [156] 14 |25
5.5 VFPS1-4055PL | 10 25 10 | 25 8 4 14 {15 12 |25
7.5 VFPS1-4075PL | 10 4 10 4 8 6 14 [ 15| 12 | 4
11 VFPS1-4110PL | 8 6 8 6 6 10 [ 14 [15] 10 | 6
15 VFPS1-4150PL | 6 10 6 10 2 6 | 12 [ 25| 10 [ 10
185 VFPS1-4185PL | 6 10 6 10 2 16 [ 10 [ 25| 10 [ 10
22 VFPS1-4220PL | 6 10 6 10 2 6 [ 10 [ 4 | 10 |8
30 VFPS1-4300PL | 4 16 4 16 2 2% | 8 | 6 [ 10 [ 16
37 VFPS1-4370PL | 3 25 3 25 1 3 | 8 [ 10| 8 |16
45 VFPS1-4450PL | 1 35 1 3 | 20 | 50 | 6 [ 16 | 8 |16
a00v 123 VFPS1-4550PL | 1/0 50 70|50 30 | 70 | 6 [ 16| 6 |25
oV 75 VFPS1-4750PL | _3/0 70 30 | 70 [250MCM| 95 | 3 [ 3 | 6 | 35
90 VFPS1-4900PC | 1/0x2 | 70x2 | 1/0x2 | 95 | 1/0x2 | 95x2 | 100 | 35 | 2 | 70
110 VFPST-4110KPC | 2/0x2 | 95x2 | 2/0x2 | 120 | 2/0x2 | 95x2 | 10 | 35 | 2 | 95
132 VFPST-4132KPC | 4/0x2 | 95x2 | 4/0x2 | 70x2 | 4/0x2 [120x2| 10 | 50 | 1 | 95
160 VFPST-4160KPC |250MCMx2| 120x2 | 250MCNx2| 95%2 | 4/0x2 | 120x2 | 40 | 70 | 1 | 120
220 VFPST-4220KPC |350MCMx2| 150x2 |350MCNx2| 150x2 |350MCMx2| 150x2 | 40 | 95 | 2/0 | 150
250 VFPS1-4250KPC |250MCMx3| 150x2 |250MCMx3| 150x2 | 4/0x3 | 185%2 [300MCM| 150 | 2/0 | 150
280 VFPS1-4280KPC [300MCM*3| 150x3 |300MCNx3] 120x3 [300MCMx3| 1603 [300MCM| 150 | 300 _[120x2
315 VFPST-4315KPC |350MCMx3] 150x3 |350MCMx3| 150x3 |350MCMx3] 150x3 [300MCM] 150 | 300 _[120x2
400 VFPS1-4400KPC |ssonchixa| 12004 |asomonx4| 120x4 [soomicanea| TO04 fsoouicwnz|150x2 40 [150x2
500 VFPs1-4500kpC | ONCR | 1902 |sooncniss| 185x4 |soomonna| T34 [soonciinz|150x2| 250MCM | 150x2
630 VFPS1-4630KkPC | Sonn | T2 [soomiciss | 185x5 | soomca| TB5% faoowcnrez| 1502 ssomem 185x2

(*1): The recommended cable size is that of the cable (e.g. 600V cl

ass, HIV cable) with continuous maximum permissible temperature of 75°C. T

he

ambient temperature is assumed to be 50°C or below for 200V-45kW or less models and 400V-75kW or less models, or 50°C for 200V-55kW or

more models and 400V-90kW or more models. (The interconnect cable length is assumed to be 30m or less.)
(*2): For the control circuit, use shielded wires whose size (cross-section) is 0.75 mm? or more.
(*3): For the earth cable, use wires larger than the specified ones in size (cross-section).
(*4): Recommended wire size for an optional braking resistor. Refer to 5.19 for use of external braking resistor.
(*5): The recommended cable is 600V class HIV cable with permissible temperature of 90°C. ) )
(*6): The number refers to a cable composition. For example, in the case of “120x2x2": 120x2x2.g—I— Number of cables connected in parallel on the terminal board
Number of cables connected to each terminal board
Wire size 120mm?
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H Selection of wiring equipment

No-fuse breaker Magnetic contactor
(MCCB) (MC)
Voltage | Applicable Input currentA] Without With Without With
Inverter model Reactor Reactor Reactor Reactor
class | motor [kW] - -
Without With Rated current [Rated current Operation! Operation!
Reactor Reactor (Al (Al current [A] current [A]
AC-1 AC-1
0.4 VFPS1-2004PL 3.5 2.1 5 5 25 25
0.75 VFPS1-2007PL 6.1 3.2 10 5 25 25
15 VFPS1-2015PL 115 6.4 15 10 25 25
2.2 VFPS1-2022PL 15 9.3 20 15 25 25
3.7 VFPS1-2037PL 26.0 15.5 30 30 32 25
5.5 VFPS1-2055PL 35 22.5 50 40 40 25
7.5 VFPS1-2075PL 45 345 60 40 50 40
11 VFPS1-2110PM - 53.5 - 75 - 80
200V
dlass 15 VFPS1-2150PM - 72 - 100 - 80
18.5 VFPS1-2185PM - 77 - 100 - 80
22 VFPS1-2220PM - 88 - 125 - 125
30 VFPS1-2300PM - 125 - 150 - 125
37 VFPS1-2370PM - 140 - 175 - 250
45 VFPS1-2450PM - 165 - 200 - 250
55 VFPS1-2550P - 200 - 250 - 275
75 VFPS1-2750P - 270 - 350 - 350
90 VFPS1-2900P - 336 - 500 - 500
0.75 VFPS1-4007PL 3.7 2.1 5 4 25 25
1.5 VFPS1-4015PL 5.8 3.8 10 6.3 25 25
2.2 VFPS1-4022PL 8.2 5.7 14 10 25 25
3.7 VFPS1-4037PL 14.0 8.7 18 14 25 25
I 5.5 VFPS1-4055PL 20.5 12.7 32 25 25 25
7.5 VFPS1-4075PL 27 16.3 32 25 32 25
11 VFPS1-4110PL 36.5 21.5 50 30 40 32
15 VFPS1-4150PL 48 335 60 40 50 40
18.5 VFPS1-4185PL - 45.5 - 60 - 50
22 VFPS1-4220PL - 50 - 60 - 50
30 VFPS1-4300PL - 66 - 100 - 80
37 VFPS1-4370PL - 84 - 100 - 125
400V 45 VFPS1-4450PL - 105 - 125 - 125
class 55 VFPS1-4550PL - 120 - 150 - 125
10 75 VFPS1-4750PL - 165 - 200 - 250
90 VFPS1-4900PC - 170 - 200 - 250
110 VFPS1-4110KPC - 200 - 250 - 275
132 VFPS1-4132KPC - 240 - 300 - 315
160 VFPS1-4160KPC - 290 - 350 - 350
220 VFPS1-4220KPC - 395 - 500 - 500
250 VFPS1-4250KPC - 444 - 700 - 700
280 VFPS1-4280KPC - 495 - 700 - 700
315 VFPS1-4315KPC - 555 - 700 - 1000
400 VFPS1-4400KPC - 709 - 1000 - 1000
500 VFPS1-4500KPC - 876 - 1200 - 1600
630 VFPS1-4630KPC - 1091 - 1600 - 1600

(*1): Selections for use of the Toshiba 4-pole standard motor with power supply voltage of 200V/400V-50Hz.
(*2): Choose the MCCB according to the power supply capacity.

For comply with UL and CSA standard, use the fuse certified by UL and CSA.
(*3): When using on the motor side during commercial-power supply operation, choose the MC with class AC-3 rated current for

the motor rated current.
(*4): Attach surge killers to the magnetic contactor and exciting coil of the relay.
(*5): In the case the magnetic contactor (MC) with 2a-type auxiliary contacts is used for the control circuit, raise the reliability of

the contact by using 2a-type contacts in parallel connection.

(*6): For 200V/55kW model and larger and 400V/90kW model and larger, be sure to install a DC reactor.
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10.2 Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a power
cutoff device) to open the primary circuit when the inverter protective circuit is activated.

If using a braking resistor or braking resistor unit, install a magnetic contactor (MC) or no-fuse breaker with a power
cutoff device to the power supply of the inverter, so that the power circuit opens when the failure detection relay (FL) in
the inverter or the external overload relay is activated.

B Magnetic contactor in the primary circuit

To detach the inverter from the power supply in any of the following cases, insert a magnetic contactor (primary-side
magnetic contactor) between the inverter and the power supply.

(1) If the motor overload relay is tripped

(2) If the protective detector (FL) built into the inverter is activated

(3) In the event of a power failure (for prevention of auto-restart)

(4) If the resistor protective relay is tripped when a braking resistor or braking resistor unit is used

When using the inverter with no magnetic contactor (MC) on the primary side, install a no-fuse breaker with a voltage
tripping coil instead of an MC and adjust the no-fuse breaker so that it will be tripped if the protective relay referred to
above is activated. To detect a power failure, use an undervoltage relay or the like.

MCCB MC
—X @R/L1 urm1
Power supply —X_—o © S/L2 VIT2@
—X_— ©T/L3 WIT3

Operation preparation
pForward

PReverse

Example of connection of a magnetic contactor in the primary circuit

Note on wiring

«  When frequently switching between start and stop, do not use the magnetic contactor on the primary side as an
on-off switch for the inverter.
Instead, stop and start the inverter by using terminals F and CC (forward run) or R and CC (reverse run).

» Be sure to attach a surge killer to the exciting coil of the magnetic contactor (MC).

B Magnetic contactor in the secondary circuit

A magnetic contactor may be installed on the secondary side to switch controlled motors or supply commercial power 10
to the load when the inverter is out of operation.

Note on wiring

» Be sure to interlock the magnetic contactor on the secondary side with the power supply to prevent commercial
power from being applied to the inverter output terminals.

* When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the magnetic
contactor on or off during operation. Turning the magnetic contactor on or off during operation causes a current to
rush into the inverter which could lead to malfunction.

10.3 Installation of an overload relay

1) The VF-PS1 inverter has an electronic-thermal overload protective function.
In the following cases, however, an overload relay suitable for the adjustment of the motor electronic thermal
protection level (& H - ) or appropriate to the motor used should be installed between the inverter and the motor.
* When using a motor with a current rating different to that of the corresponding Toshiba general-purpose motor
* When operating a single motor with an output smaller than that of the applicable standard motor.
When operating multiple motors at a time, be sure to install an overload relay for each individual motor.

2) When using the VF-PS1 inverter to operate a constant-torque motor, such as the Toshiba VF motor, adjust the
protection characteristic of the electronic thermal protection unit (/. /7) to the VF motor use.

3) ltis recommended to use a motor with a thermal relay embedded in the motor coil to give sufficient protection to
the motor, especially when it runs in a low-speed range.

J-3
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10.4  Application and functions of options
Separate type options shown below are prepared for the inverter VF-PS1
2)D
@ ([?Cfff‘ ctor (4) Braking unit
(200kW models and larger)
(4) Braking resistor
No-fuse (3) EMC filter for CE
breaker Magnetic compliance
Power supply  (MCCB) E:'\t;lrét?ctor motor
(D
(1) Input AC reactor (5) Motor enq surge voltage
(ACL) suppression filter (for 400V
models only)
(6) Control power supply
backup option
Sorts of separate-type options
No. Option name Function, purpose.

M

Input AC reactor
(ACL)

(2

DC reactor(DCL)

To be used for improvement of input power-factor of the inverter power source, for reducing
higher harmonic or suppressing external surge. The input reactor can be installed when the
power capacity is 500 kVA or more and it is 10 times or more as high as the inverter capacity
or there are some source distorted wave generation such as a thyristor, etc. and a high
capacity inverter connected with the same distribution system.

Effect
Type of Harmonic suppression
reactor  |Lower-factor moraT T oW Other External surge
improvement L suppression
or less combination

Input AC Effective Effective Effective Effective
reactor
DC reactor \Very effective Effective Very effective Not effective

The DC reactor is superior to the input AC reactor in power-factor improvement. For the

inverter system that is required to be high reliable, it is recommended to use the input AC

reactor that effectually suppresses external surge together with the DC reactor.

200V/11 to 45kW models and 400V/18.5 to 75kW models come with a built-in DC rector as

standard equipment.

* If you are using a 200V/55kW model or larger or a 400V/90kW model or larger, be sure to
connect a DC reactor. (No DC reactor is required when the inverter is powered from a DC
power supply.)

10

EMC Directive
compliant noise
reduction filter
(EMF3_*****)

If EMC filter is installed in proper connection, the inverter has consistency with EMC
commands. 200V/0.4kW to 200V/7.5kW models and 400V/0.75 to 400V/630kW models come
standard with built-in noise filters. The effectiveness of the built-in filter can, however, be
increased by adding an EMC filter.

“)

Braking resistor
Braking unit

To be used to shorten deceleration time for the reason of frequently operated quick
deceleration and suspension or high inertia load. This increases consumption of regenerative
energy in dynamic braking.

For 250kW more inverter, it requires the braking unit.

®)

Motor end surge voltage

suppression filter

(for 400 V models only)

In a system in which 400 V class general motor is driven by a voltage PWM type inverter
using a high-speed switching device (IGBT, etc.), surge voltage depending on cable constant
may cause deterioration in insulation of motor winding. Take measures against surge voltage
such as use of insulation-reinforced motor, installation of AC reactor, surge voltage
suppression filter, sine wave filter and so on in the inverter’s output side.

Note) Set the carrier frequency to 4.0~8.0kHz or larger when sine wave filter is used.

Control power supply

backup option

The VF-PS1 supplies control power from the main circuit power supply in it. The optional
backup unit is designed to supply control power in the event the main circuit power supply
shuts down.

The optional backup unit can be used with both 200V and 400V models.

J-4
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No.

Option name

Function, purpose.

LED Remote Keypad
option

(with parameter copy
function)

Extention operation panel unit with parameter copy function. Includes LED display,
RUN/STOP key, UP/DOWN key, MODE key, ENT key, EASY key, and COPY MODE key.
(When using this unit, set as follows: F § {15 (common serial transmission waiting time) =
.00 0 (default setting). Use communication cable No. 13 to connect to the inverter.

Panel type: RKP002Z
Cable type: CAB0011, CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)

LCD Remote Keypad
option

This LCD operation panel unit can be installed to the inverter unit. Includes LCD display, RUN
key, STOP/RESET key, job dial, ESC key, FWD/REV key and F1 to F4 key.

Special cable is needed to connect the inverter and LCD panel.
Panel type: RKP004Z
LCD cable type: CAB0071 (1m), CAB0073 (3m), CAB0075 (5m), CAB00710 (10m)

RS485/USB
communication
converter unit

(for communication with
multiple inverters)

More than one inverter can be controlled with a personal computer and so on if this unit is

used for connection between inverters and personal computer.

» Computer link: Since this unit makes it possible to connect inverters with higher-class
computer, FA computer, etc., a data communication network can be
constructed among multiple inverters.

» Communication among inverters: For the purpose of proportional operation of multiple
inverters, a frequency data communication network can
be constructed among multiple inverters.

Unit type: USB001Z

Communication cable

For RS485/USB communication (between inverter and RS485/USB communication
conversion unit)
Cable type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)

Operation panel

A frequency meter, frequency setup device, RUN/STOP (forward, reverse) switch are built in
this operation panel. (Model: CBVR-7B1)

J-5
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Selection table of separate-type options (1/2)

Applicable ) Dynamic =
Voltage motor Inverter EMC filter DC reactor |brake drive circuit| Control power
class (kW] model (*1) (DCL) (GTR7) supply backup
¢2)
0.4 VFPS1-2004PL Built-in Option Built-in Option
0.75 VFPS1-2007PL Built-in Option Builtin Option
15 VFPS1-2015PL Builtin Option Builtin Option
2.2 VFPS1-2022PL Built-in Option Built-in Option
3.7 VFPS1-2037PL Built-in Option Built-in Option
5.5 VFPS1-2055PL Built-in Option Built-in Option
7.5 VFPS1-2075PL Built-in Option Built-in Option
11 VFPS1-2110PM Option Built-in Built-in Option
15 VFPS1-2150PM Option Built-in Builtin Option
200V class |85 VFPS1-2185PM Option Builtin Buitin Option
22 VFPS1-2220PM Option Built-in Built-in Option
30 VFPS1-2300PM Option Builtin Builtin Option
37 VFPS1-2370PM Option Built-in Built-in Option
45 VFPS1-2450PM Option Built-in Built-in Option
55 VFPS1-2550P Option Attached as Built-in Option
standard
75 VFPS1-2750P Option Attached as Built-in Option
standard
90 VFPS1-2900P Option Attached as Built-in Option
standard
0.75 VFPS1-4007PL Built-in Option Built-in Option
1.5 VFPS1-4015PL Built-in Option Built-in Option
2.2 VFPS1-4022PL Built-in Option Built-in Option
3.7 VFPS14037PL Built-in Option Builtin Option
55 VFPS14055PL Built-in Option Builtin Option
75 VFPS14075PL Built-in Option Builtin Option
11 VFPS1-4110PL Built-in Option Builtin Option
15 VFPS1-4150PL Built-in Option Built-in Option
185 VFPS1-4185PL Builtin Builtin Builtin Option
22 VFPS1-4220PL Builtin Builtin Builtin Option
30 VFPS1-4300PL Built-in Built-in Builtin Option
37 VFPS1-4370PL Builtin Builtin Builtin Option
45 VFPS1-4450PL Built-in Built-in Builtin Option
55 VFPS14550PL Built-in Builtin Builtin Option
— 75 VFPS1-4750PL Builtin Builtin Builtin Option
90 VFPS1-4900PC Built-in Attached as Built-in Option
standard
400V class | 110 VFPS1-4110KPC Built-in Atstg°nh de;(fs Built-in Option
132 VFPS1-4132KPC Built-in Attached as Built-in Option
standard
160 VFPS1-4160KPC Built-in Attached as Built-in Option
standard
220 VFPS1-4220KPC Built-in Altached as Built-in Option
standard
250 VFPS1-4250KPC Built-in Altached as Option Option
standard
10 280 VFPS1-4280KPC Built-in Attached as Option Option
standard
315 VFPS1-4315KPC Built-in Altached as Option Option
standard
400 VFPS1-4400KPC Built-in Attached as Option Option
standard
500 VFPS1-4500KPC Built-in Altached as Option Option
standard
630 VFPS1-4630KPC Built-in Altached as Option Option
standard

(*1): For the types and effects of EMC filters, refer to section 9.1.
(*2): An optional braking resistor is required for every model of any capacity (see Selection table of separate-type options (2/2)).
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Selection table of separate-type options (2/2)
. Motor end
Appli . . Control
Voltage| -cable Inverter InputtAC DCB%aLctor EMC P'r?dCt.Ne Braking resistor surge voltage power
class | motor model re:&_or ( 5 ) corgp 'ta-m r}(l)tlse * sup?{tessmn supply
kW] (ACL) (*6) reduction filter (l*‘(‘e)r backup
04 VFPS1-2004PL
075 VFPS1-2007PL PFL-2005S DCL-2007 PBR-2007
1.5 VFPS1-2015PL
35 VEPST1-2023PL PFL-2011S DCL-2022 Built in PBR-2002
3.7 VFPS1-2037PL PFL-2018S DCL-2037 PBR-2037
5.5 VFPS1-2055PL PFL-2025S DCL-2055 PBR3-2055
7.5 VFPS1-2075PL DCL-2110 PBR3-2075
11 VFPS1-2110PM PFL-2050S PBR3-2110
200V EMF3-4074E
class 15 VFPS1-2150PM PBR3-2150 -
18.5 VFPS1-2185PM PFL-2100S EMF3-4090F
22 VFPS1-2220PM Builtin PBR3-2220
30 VFPS1-2300PM PFL-2150S
37 VFPS1-2370PM EMF3-4180H
45 VFPS1-2450PM PFL-2200S PBR-222W002
55 VFPS1-2550P PFL-2300S
75 VFPS1-2750P PFL-2400S Agf‘azhdzdrss EMF3-43001 DGPGOOW-B1
90 VFPS1-2900P PFL-2600S EMF3-4600J [DGP600W-C1]
0.75 VFPS1-4007PL DCL-2007
1.5 VFPS1-4015PL PFL-4012S (*5) PBR-2007 MSF-40152
2.2 VFPS1-4022PL DCL-2022 MSF40372
3.7 VFPS1-4037PL (*5) PBR-4037
5.5 VFPS1-4055PL PBR3-4055
7.5 VFPS1-4075PL PFL-4025S DCL-4110 PBR3-4075 MSF-40752
11 VFPS1-4110PL PBR3-4110
15 VFPS1-4150PL DCL-4220 PBR3-4150 MSF-41502
18.5 VFPS1-4185PL PFL-4050S
MSF-4220Z CPS002Z
22 VFPS1-4220PL
PBR3-4220
30 VFPS1-4300PL MSF-4370Z
37 VFPS1-4370PL PFL-4100S Built in
45 VFPS1-4450PL PBR-417W008 MSF-4550Z
55 VFPS1-4550PL PEL4150S
75 VFPS1-4750PL MSF-4750Z
90 VFPS1-4900PC
10 VEPS14110KPC PFL-4300S MSL-4215T
1 400V Built in DGP600W-B2
| - n
class 132 VFPS1-4132KPC PFL-4400S [DGP600W-C2] MSL-4314T
160 VFPS1-4160KPC
DGP600W-B3
220 VFPS1-4220KPC PFL-4600S [DGPBOOW-C3] MSL4481T
250 VFPS1-4250KPC PB7-4200K(*2)
280 VFPS1-4280KPC DGP600W-B4
Attached as
315 VFPS1-4315KPC standard [DGP600W-C4]
PFL-4800S PB7-4400K(*2)
DGP600W-B3 MSL-4759T
400 VFPS1-4400KPC x2(parallel)
[DGP600W-C3
x2(parallel)]
PFL-4450S PB7-4400K(*2)
500 VFPS1-4500KPC x2(parallel) DGP600W-B4
x2(parallel) MSL-41188T
630 VFPS1-4630KPC sz(L':glfesl) [DGP60OW-C4
P x2(parallel)]

(*1): Model in square brackets is fitted with top cover.

(*2): To use a 400V/250kW inverter or larger in combination with an external braking resistor (DGP600 series), a braking unit (PB7) with a built-in braking
resistor drive circuit is also needed.

(*3): The options are selected based on the premise that 600V HIV insulated wires (continuous allowable temperature: 75°C) are used.

(*4): Each MSF-****Z model is composed of a reactor, a resistor and a capacitor, and as a guide, use a cable 300m or less in length to connect the inverter
to the motor.
Each MSL-****T model is an output-dedicated surge suppression reactor, and as a guide, use a cable 100m or less in length (or 50m or less for a
shielded cable) to connect the inverter to the motor, although allowable cable lengths vary according to the input voltage.)

(*5): These reactors are usable for each of 200V class and 400V class.

(*6): Be sure to connect DC reactor to 200V-55kW or more or 400V-90kW or more inverter. (Not necessary for DC power input.)
When a 200V-55kW or more inverter or 400V-90 to 280kW inverter is replaced with new one, the reactor (model: DCL-****) used with the current
inverter can be used as-is with the new inverter. In such cases, therefore, you do not need to purchase any reactors in this table.
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10.5 Optional internal devices

Here are the internal devices optionally available. There are two types of optional devices: Add-on type and Plug-in
type.

H Table of optional devices

. . Type of
Option name Function, purpose Model . .
installation
1HE ion | 1
c _ (1) Expansion I/ card . ETB003Z | Add-on
Q .g § (Logic inputoutput + PTC input) Used to extend input and output
g E 2 | (2) Expansion I/O card2 terminals
5 L2 (Function of the above optional card 1 ' ETB004Z Add-on
+ Analogue input/output + Pulse input)
Used to connect to a CC-Link
(3) CC-Link communication card network for control CCL001Z Add-on
W .
. L Used to connect to a DeviceNet
(4) DeviceNet communication card DEV002z Add-on
s network for control.
B Used to connect to a PROFIBUS-
g (5) PROFIBUS-DP communication card PDP002Z Add-on
2 DP network for control.
c
kel Used to connect to a LonW
® (6) LonWorks communication card © 8 LoNToRKS LIU006Z Add-on
ks} network for control.
c
2 Used to connect to a BAC net
€ (7) BAC net communication card BCN001Z Add-on
g network for control.
(&
Used to connect to a Metasys N2
(8) Metasys N2 communication card network for control y MTS001Z Add-on
Used to connect to a APOGEE FLN
(9) APOGEE FLN communication card network for control APG001Z Add-on
< (10);[?5:‘6:35‘:2;) VEC004Z | Plug-in
8 Used to issue motor pulse train rate
S (11) PG feedback )
= commands or used for sensor VEC005Z Plug-in
E (Push-pull 15V) vector control.
o (12) PG feedback )
VEC007Z Plug-in
(RS422-5V)

B Functions of Add-on type options

10 (1) Expansion 1/O card1 (Logic input/output + PTC input)
Function Description

Multifunction programmable contact No-voltage contact input (24Vdc-5mA or less)

input (4 points) Sink logic input (at a common voltage of 24V) Source logic input
ON: Less than 10Vdc ON: 11Vdc or more
OFF: 16Vdc or more OFF: Less than 5Vdc

Multifunction programmable open Driving current: Max. 50mA when an external power source is used

collector output (2 points) Max. 20mA when the internal power source is used

Driving voltage: 12V (min) to 30V (max)

Multifunction programmable relay 1C contact configuration

contact output 250Vac-2A (cos¢=1), 250Vac-1A (cos¢$=0.4), 30Vdc-1A

External thermal trip input Resistance between TH+ and TH-

Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ

24V power output 24Vdc - 60mA max

-10V power output -10Vdc -10mA

Contact input common terminal Common terminals for contact input
J-8
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(2) Expansion 1/0O card2 (Function of optional card 1 + Analogue input/output + Pulse input)

Function

Description

input (4 points)

Multifunction programmable contact

No-voltage contact input (24Vdc-5mA or less)
Sink logic input (at a common voltage of 24V)
ON: Less than 10Vdc ON: 11Vdc or more

OFF: 16Vdc or more OFF: Less than 5Vdc

Source logic input

Multifunction programmable open
collector output (2 points)

Driving current: Max. 50mA when an external power source is used
Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)

contact output

Multifunction programmable relay

1C contact configuration
250Vac-2A (cos¢=1), 250Vac-1A (cos$=0.4), 30Vdc-1A

Differential current input

Current input: 20mA or less
Voltage input: Differential voltages 5V or less, -10V or more, +10V or less

Analog input

Current input: 20mA or less
Voltage input: OV to 10V

Monitor output

Voltage output: -10V to 10V, OV to 10V
Current output: OmA to 20mA

Pulse train input

Input pulse specifications
Voltage: Max. 5V Current: Max. 15mA
Duty: 50+10%

Frequency: Max. 30kHz

External thermal trip input

Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ

24V power output

24Vdc - 60mA max

-10V power output

-10Vdc -10mA

Contact input common terminal

Common terminals for contact input

B Functions of Plug-in type options

PG feedback (10) (11) PG feedback (12)

Model

VEC004Z, VEC005Z VEC007Z

Sensor vector
control

Speed control operation:  Zero-speed - 120% torque
Speed control range: 1:1000 (1000ppr PG)

operation

PG method Complementary method, open collector method Line drive method
PG cable length | Max. 100m (complementary method) Max. 30m

PG supply VECO004Z: 12V-160mA 5V-160mA

power VECO005Z: 15V-150mA

Maximum pulse
input frequency

300kHz or less

* If a two-phase open collector is used, a study needs to be made to determine the derating factor. For
details, refer to the operating manual for the optional device.

Pulse duty: 50£10%

Pulse input 12Vdc~24Vdc Line driver (LTC485 or equivalent)
voltage
Recommended | Manufacturer: Sumtak Corporation Manufacturer: Sumtak Corporation
encoder Model: IRS360 series Model: IRS320 series
Supply voltage: 10.8 to 26.4V Supply voltage: 5V
Output method: Complementary output Output method: Line driver method
Wiring of Cable type: Twisted-pair shielded cable
encoder Conductor resistance: Conductor resistance (Q/m) x cable length (m) x 2 x current consumption (A) <V,

V)
Vp (V): 1.0V (VEC004Z, VEC005Z, 0.3V (VEC0072)
Applicable cable: 0.2 to 0.75mm?
*When a power cable 0.2 mm? in cross sectional area is used, the encoder cable length should be:
Max. 30m (VEC004Z, VEC005Z or
Max. 10m (VEC0072)
Recommended cable: Kuramo Electric KVC-36SB, Furukawa Electric ROVV-SB
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B How to install

Add-on type devices and insertion type devices are installed in different ways. Install them correctly, as shown in the
figures below.

Add-on type

Plug-in type

Up to two Add-on type devices and one Plug-in type
device can be installed at the same time. Note,

however, that two identical optional devices and two
identical optional communication devices cannot be
connected and used.

Depending on the capacity, the installation of an Add-on type device may increase the depth of the inverter.

200V 0.4~45kW
400V  0.75~37kW

——————F

o
= f—= f—=
/ f
1 0 400V 45~75kW
P a i = i =
T e T E—
k by o L By o 1kl L - -
: =]
200V 55~90kW 3 .F
400V 90~630kW
Note: The inverters of these capacities
come equipped with an Add-on ——_
type option case as standard. - B - N -
When installing an optional
Standard type Standard type
Add-on type device, remove the Standard type + +
case. one Add-on two Add-on

J-10
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10.6  Connection of a DC power supply and other electric units

Besides a three-phase commercial power supply, a single-phase 200V power supply (5.5kW or less) and a DC power
supply can be connected to the VFPS1 inverter.
When connecting each of these units, keep in mind the points described in the following sections.

10.6.1 Connection of a single-phase 200V power supply
The table below shows which model to select when operating a three-phase induction motor, using a single-phase
200V power supply (200-240V, 50/60Hz).

Input power Applicable motor (kW) Inverter type
Single phase 0.4 VFPS1-2007PL
200~240V 0.75 VFPS1-2015PL
50/60Hz 1.5 VFPS1-2022PL
2.2 VFPS1-2037PL
3.7 VFPS1-2055PL
5.5 VFPS1-2075PL

Note: Set the parameter ~ 5 7 5 to [J (input phase failure detection mode selection: disabled).

10.6.2 When using the inverter along with a DC power supply
Keep the following in mind when connecting a DC power supply to the VFPS1 (PA/+ and PC/- terminals).

Note 1: An optional initial charger (MCR-2550) is needed for middle- and large-capacity models.
Note 2: An inverter cooling fan is needed for large-capacity models.
Note 3: A DC reactor does not need to be connected to the inverter.

= For details about use in combination with a DC power supply, refer to the instruction manual (E6581432) specified

o . Change to connection of
Voltage class Inverter model Initial charger (optional) ) DC reactor
cooling fan power supply
VFPS1-2004PL~ . . .
No required No required No required
VFPS1-2150PM
200V class VFPS1-2185PM~ MCR-2550x%1 No required No required
VFPS1-2550P i i
VFPS1-2750P, . .
MCR-2550%2 (parallel) Required No required
VFPS1-2900P
VFPS1-4007PL~ . . .
No required No required No required
VFPS1-4185PL
VFPS1-4220PL~ . )
MCR-2550%1 No required No required
VFPS1-4110KPC
VFPS1-4132KPC ~ . .
MCR-2550x2 (parallel) Required No required
400V class VFPS1-4220KPC
VFPS1-4250KPC~ MCR-2550x%3 (parallel) Required No required
- ui ui
VFPS1-4315KPC P a d
VFPS1-4400KPC MCR-2550%4 (parallel) Required No required
VFPS1-4500KPC MCR-2550x5 (parallel) Required No required
VFPS1-4630KPC MCR-2550%6 (parallel) Required No required

Note: Set the parameter ~ 5 [1 5 to [} (input phase failure detection mode selection: disabled).
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12. Specific

12.1

Models and their standard specifications

1) Standard specifications (small/medium capacity types)

Item Specification

Voltage class 200V class

Applicable motor (kW) 0.4 0.75 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37 45

Applicable motor (HP) 0.5 1 2 3 5 7.5 10 15 20 25 30 40 50 60
Type VFPS1-
Form 2004PL|2007PL [2015PL [2022PL [2037PL [2055PL | 2075PL |2110PM|2150PM|2185PM|2220PM|2300PM|2370PM[2450PM
Ouputcapacty @A) | 4 1 | 48 | 30 | 42 | 67 | 10 | 13 | 21 | 25 | 20 | 34 | a6 | 55 | 67

o | [Note 1]

‘;i;)- Output current 3.0 4.8 8.0 1 175 | 275 33 54 66 75 88 120 144 176

“ | (A) [Note 2] (3.0) | (4.5) | (8.0) | (10.5) ] (16.6) | (25.0) [ (33) (49) (64) (66) (75) (88) | (120) | (140)
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 120%-1 minute, 135%-2 sec.
current rating

c-%” Dynellmlc- . Built-in dynamic braking drive circuit

o 8| braking circuit

2O

g'% Dynamic braking An external braking resistor (optional)

2 resistor = Rating: Refer to 5.19.

f 3 Voltage-frequency Three-phase 200~240V-50/60Hz [Note 3]

B £ Allowabl

23 owable o/ _ 0, 0,

<= fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%

Protective method

1P20 Enclosed type (JEM1030) | IP00 Open type (JEM1030) [Note 5]

Cooling method

Forced air-cooled

Cooling fan noise (dBA)

43 | 43 | 43 | 55 | 55 | 56 | 58 | 60 | 60 | 60 | 60 | 64 | 64 | o4

Color RAL7016
EMC filter Built-in Basic filter (Not complies with the European EMC Directive)
DC reactor External DC reactor (option) Built-in
Item Specification
Voltage class 400V class

Applicable motor (kW) 0.75 1.5 22 3.7 55 7.5 1 15 18.5 22 30 37 45 55 75

Applicable motor (HP) 1 2 3 5 7.5 10 15 20 25 30 40 50 60 75 100
Type VFPS1-
Form 4007PL | 4015PL [ 4022PL | 4037PL [4055PL | 4075PL | 4110PL | 4150PL | 4185PL [ 4220PL | 4300PL | 4370PL | 4450PL [ 4550PL | 4750PL
Ouputcapady @A) | 4 g | 34 | 44 | 80 | 11 | 13 | 21 | 25 | 31 | 37 | 50 | 60 | 72 | 88 | 122

- |[Note 1]

%”- Output current 23 4.1 5.8 105 | 143 | 176 | 27.7 33 41 48 66 79 94 116 160

“ |(A) [Note 2] (23) | 40) [ 46) | 86)[ (13) | (17) | (25) ] (32) | (37) | (38) | (53) [ (60) | (75) [ (93) | (120)
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 120%-1 minute, 135%-2 sec.
current rating

m| Dynamic e s . . } A
ig braking circuit Built-in dynamic braking drive circuit
g'é‘ Dynamic braking An external braking resistor (optional)
—| resistor = Rating: Refer to 5.19.

2 Voltage- Three-phase 380~480V-50/60Hz [Note 3]

IS o frequency

[ 5[ Allowable

<= o/ _ 0, 0,
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%

Protective method 1P20 Enclosed type (JEM1030) | IP0O0 Open type (JEM1030) [Note 5]

Cooling method

Forced air-cooled

Cooling fan noise (dBA)

43 | 43 ] 43 [ 55 | 56 | 56 | 58 | 60 | 60 | 60 | 64 | 64 | 64 | 64 | o4

Color RAL7016
EMC filter Built-in
DC reactor External DC reactor (option) Built-in

Note 1: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.
Note 2: Rated output current when the PWM carrier frequency (parameter [ =) is 4kHz or less.
The values between parentheses refer to rated output currents when set to 12kHz.
= Refer to 1.4.4 "Current reduction curve” for details.

Note 3:

If you are using a 200V-15kW or 400V-2.2kW inverter and the ambient temperature is 40°C or more, decrease

the PWM carrier frequency to 8kHz. Setting = 5 3 / to { enables you to protect the overload caused by
ambient temperature described in page A-23.
An external power supply backup available (optional) (Type: CPS002Z)

Note 4:

Note 5: Inverters,

+10% when the inverter is used continuously (load of 100%).

18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space

to bend the external cables inside the unit.
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2) Standard specifications (large capacity types)

[Note 1]

Item Specification
\Voltage class 200V class
Applicable motor (kW) 55 75 90
Applicable motor (HP) 75 100 125
Type VFPS1-
Form 2550P 2750P 2900P
Output capacity
84 109 137
z (kVA) [Note 2]
g Output current 221 285 359
(A)
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 120%-1 minute, 135%-2 sec.
current rating
o Ml Dynamc braking Built-in dynamic braking drive circuit
58 circuit
=9
g'@- Dynamic braking An external braking resistor (optional)
| resistor = Rating: Refer to 5.19.
| Volage-frequency Three-phase 200~240V-50/60Hz
IS o [Note 3]
S 5[ Allowable
<= o/ _ 0, 0,
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%
Protective method IP0O0 Open type (JEM1030) [Note 5]
Cooling method Forced air-cooled
Cooling fan noise (dBA) 61 61 | 70
Color RAL7016
EMC filter External filter (optional)
DC reactor Attached DC reactor
Item Specification
Voltage class 400V class
Applicable motor (kW) 90 110 132 160 220 250 280 315 400 500 630
Applicable motor (HP) 125 150 200 250 350 400 450 500 600 700 1000
Type VFPS1-
Form 4900PC | 4110KPC | 4132KPC | 4160KPC | 4220KPC | 4250KPC | 4280KPC | 4315KPC | 4400KPC | 4500KPC | 4630KPC
Output capacity
o L(KVA) [Note 2] 136 164 197 239 325 367 419 469 578 717 905
Q
& au)tp”t current 1 479 215 259 314 427 481 550 616 759 941 1188
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 120%-1 minute, 135%-2 sec.
current rating
o m| Dynamic P . ' o ) R A
S 2| braking circuit Built-in dynamic braking drive circuit External dynamic braking circuit (optional)
27
| Dynamic braking An external braking resistor (optional)
resistor => Rating: Refer to 5.19.
' Voltage-frequency Three-phase Three-phase 380~440V-50Hz
5 Z%U [Note 3] 380~480V-50/60Hz Three-phase 380~480V-60Hz
23| Allowable
<= 0o/ - 0, 0,
fluctuation Voltage + 10% - 15% [Note 4] Frequency 5%
Protective method 1P00 Open type (JEM1030) [Note 5]
Cooling method Forced air-cooled
Cooling fan noise (dBA) 61 61 72 73 73 76 76 | 76 I 76 76 78
Color RAL7016
EMC filter Built-in
DC reactor Attached DC reactor

Note 1: For 200V-55kW, 400V-90kW or larger model, be sure to install DC reactor.
However, this is unnecessary for DC input specifications.

Note 2:
Note 3:
Note 4:
Note 5:

Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.
An external power supply backup available (optional) (Type: CSP002Z)
+10% when the inverter is used continuously (load of 100%).

Inverters, 18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space
to bend the external cables inside the unit.
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3) Common specification

Iltem

Specification

uoneonoads [0.uo)

Control system

Sinusoidal PWM control

Output voltage adjustment

Main circuit voltage feedback control. (Switchable between automatic adjustment/fix/control off)

Output frequency range

Setting between 0.01 to 500Hz. Default max. frequency is set to 0.01 to 60Hz.
Maximum frequency adjustment (30 to 500Hz)

Minimum setting steps of
frequency

0.01Hz: operation panel input (60Hz base),
0.02Hz: analog input (60Hz base, 11 bit/0 to 10Vdc)

Frequency accuracy

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

Voltage/frequency
characteristics

VI/f constant, square reduction torque control, automatic torque boost, vector calculation control, base
frequency adjustment 1 and 2 (25 to 500Hz), V/f 5-point arbitrary setting, torque boost adjustment (0 to
30%), start frequency adjustment (0 to 10Hz), stop frequency adjustment (0 to 30Hz)

Frequency setting signal

3kQ potentiometer (possible to connect to 1 to 10kQ-rated potentiometer)
0 to 10Vdc (input impedance Zin: 30kQ)

0 to £10Vdc (Zin: 22kQ)

4 to 20mAdc (Zin:242Q)

Terminal board base
frequency

The characteristic can be set arbitrarily by two-point setting. Compliant with 6 types of input; analog input
(RR, VI/II, RX, RX2), pulse input and binary/BCD input (*RX2, binary/BCD input: optional)

Frequency jump

3 places. 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

200V-45kW or less, adjustable between 1.0 to 16kHz for 400V-75kW or less
200V-55kW or less, adjustable between 2.5 to 8kHz for 400V-90kW or more

PID control

Adjustment of proportional gain, integral time, differential time and delay filter

suoleoyoads uonesado

Acceleration/deceleration
time

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

DC braking

Adjustment of braking start frequency (0 to 120Hz), braking (0 to 100%) and braking time (0 to 20 sec.).
With emergency stop braking function and motor shaft fix control function.

Forward run/reverse run

With F-CC closed to forward run, with R-CC closed to reverse run, with both closed to reverse run. With

[Note 1] ST-CC opened to coast stop. Emergency stop by panel operation or terminal board.
Jog run Jog mode, if selected, allows jog operation from the operation panel
[Note 1] Jog run operation by terminal board is possible by setting the parameters.

Preset speed operation
[Note 1]

By changing the combination of open/close between S1, S2, S3, RR/S4-CC, set frequency + 15-speed
operation.
Selectable between acceleration/deceleration time, torque limit and V/f by set frequency.

Retry

Capable of restarting after a check of the main circuit elements in case the protective function is activated.
Max. 10 times selectable arbitrarily. Waiting time adjustment (0 to 10 sec.)

Soft stall

Automatic load reduction control at overloading. (Default: OFF)

Cooling fan ON/OFF

The cooling fan will be stopped automatically to assure long life when unnecessary.

Operation panel key
operation ON/OFF control

Key prohibition selectable between STOP key only, MODE key only, etc. All key operations can be
prohibited.

Regenerative power ride-
through control

Possible to keep the motor running using its regenerative energy in case of a momentary power failure.
(Default: OFF)

Auto-restart operation

Possible to restart the motor in coasting in accordance with its speed and direction. (Default: OFF)

Commercial inverter
switching

Possible to switch operation by commercial power source or inverter

Drooping function

When two or more inverters are used to operate a single load, this function prevents load from
concentrating on one inverter due to unbalance.

Override function

External input signal adjustment is possible to the operation frequency command value.

uonoUNy 8A98J0Id

Protective function

Stall prevention, current limit, overcurrent, overvoltage, short circuit on the load side, ground fault on the
load side [Note 6], undervoltage, momentary power failure (15ms or more), non-stop control at momentary
power failure, overload protection, arm overload at starting, overcurrent on the load side at starting,
overcurrent and overload at dynamic braking resistance, fin overheat, emergency stop

Electronic thermal
characteristic

Switchable between standard motor/constant torque VF motor, adjustment of overload protection and stall
prevention level.

Reset

Reset by 1a contact closed (or 1b contact opened), or by operation panel. Or power source OFF/ON. This
function is also used to save and clear trip records.

(Continued overleaf)
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(Continued)
Item Specification
Alarms Stall prevention during operation, overload limit, overload, undervoltage on power source side, DC circuit
undervoltage, setting error, in retry, upper limit, lower limit.
Overcurrent, overvoltage, fin overheat, short circuit on the load side, ground fault on the load side, inverter
overload, arm overcurrent at starting, overcurrent on the load side at starting, EEPROM error, RAM error,
Causes of o ; . .
. ROM error, transmission error, (dynamic braking resistor overcurrent/overload), (emergency stop),
failures i
(undervoltage), (low current), (overtorque), (motor overload), (output phase failure)
The items in the parentheses are selectable.
Operation frequency, operation frequency command, forward run/reverse run, output current, DC voltage,
o a-digit output voltage, compensated frequency, terminal board input/output information, CPU version, control
-ﬁ andg7 EEPROM version, past trip history, cumulative operation time, speed feedback, torque, torque command,
e Monitoring torque current, exiting current, PID feedback value, motor overload factor, inverter overload factor, PBR
— [segment . .
S LED function overload factor, PBR load factor, input power, output power, peak output current, peak DC voltage, Motor
=X counter pseudo PG, position pulse, RR input, VI/Il input, RX input, RX2 input, FM output, AM output,
S meter adjustment fix output, flash memory version, main circuit EEPROM version, types of connection
option, previous default setting, previous automatic control (AU2)
- - - - S
Free unit display D|§play of optional units (?ther than output frequency (motor speed, line speed, etc), current ampere/%
switch, voltage volt/% switch
Automatic edit [ Searches automatically parameters that are different from the standard default setting parameters. Easy
function to find changed parameters.
User default User parameter settings can be saved as default settings. Allows to reset the parameters to the user-
setting defined parameter settings.
LED Charge display | Displays main circuit capacitor charging.
Built-in Power Removal safety function which complies with EN954-1 category 3 and IEC/EN 61508-1

Power Removal safety function SIL2.

Possible to select positive logic or negative logic with programmable input/output terminal function menu.
[Note 1] [Note 2]

(Default setting: positive logic)

Possible to switch between minus common (CC) and plus common (P24) for control terminal.

(Default setting: minus common (CC))

Failure detection signal 1c contact output (250Vac-2A-cos®=1, 250Vac-1A-cos®=0.4, 30Vdc-1A)

Low speed/speed reach
signal output Open collector output (24Vdc, max. 50mA, output impedance: 33Q)
[Note 2]

Input/output terminal input
function

Sink/source switching

2 [Upper/lower limit
g’ frequency signal output Open collector output (24Vdc, max. 50mA, output impedance: 33Q)
@ |[Note 2]
€ | Output for frequency
2 | meter/
Analog output. 1mAdc full-scale DC ammeter or 7.5Vdc-1mA voltmeter
Output for ammeter
[Note 3]
Pulse train frequency Open collector output (24Vdc, max. 50mA)
output

RS-485 standard 2-channel equipped (connector: modular 8P)

Communication function CC-Link, DeviceNet and PROFIBUS-DP are optional.

m Use environments Indoor use. Altitude: 3000m or less (current reduction necessary if 1000m or more.) Place not exposed to
2 direct sunlight and free of corrosive and explosive gases.
§ Ambient temperature -10 to +60°C (Remove the upper cover if 40°C or more, max. 60°C) [Note 4]
g Storage temperature -25to +70°C
a. Relative humidity 20 to 93% (free from condensation)
Vibration 5.9m/s%{0.6G} or less (10 to 55Hz) (Compliant with JIS C60068-2-6)

Note 1: 15 contact input terminals (of which 8 are options) are programmable contact input terminals, and they make it
possible to arbitrarily select from about 80 types of signals.
Note 2: Programmable ON/OFF output terminals make it possible to arbitrarily select from about 180 types of signals.
Note 3: Programmable analog output terminals make it possible to arbitrarily select from about 50 types of signals.
Note 4: 200V class 0.4~45kW, 400V class 0.75~75kW: When using inverters where the ambient temperature will rise
12 above 40°C, remove the covers on top of them, or when
using them where the ambient temperature will rise above
50°C, remove the covers on top of them and lower the output
current.
200V class 55~90kW, 400V class 90~630kW: When using inverters where the ambient temperature will rise
above 45°C, operate each inverter at a current lower than the
rated one.
Note 5: Inverters, 18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space
to bend the external cables inside the unit.
Note 6: This function protects inverters from overcurrent due to output circuit ground fault.
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12.2 Outside dimensions and weight

B Outside dimensions and weight

Applicable | Applicable Dimensions (mm) Approx.
Voltage motor motor Inverter type Drawing | weight
class W H D W1 | H1 | W2 | H2 | H3 | H4
(kW) (HP) (kg)
0.4 0.5 VFPS1-2004PL
0.75 1 VFPS1-2007PL 130 230 | 152 | 114 | 220 - - - - A 3
1.5 2 VFPS1-2015PL
2.2 3 VFPS1-2022PL
3.7 5 VFPS1-2037PL 155 260 | 164 | 138 | 249 - - - - B 4
5.5 7.5 VFPS1-2055PL 175 295 | 164 | 158 | 283 - - - - C 5.5
7.5 10 VFPS1-2075PL 210 295 | 191 | 190 | 283 - - - - D 7.5
11 15 VFPS1-2110PM
15 20 VEPS1-2150PM 230 400 | 191 | 210 | 386 - - - - E 14
200V 18.5 25 VFPS1-2185PM
2 30 VFPS1-2220PM 240 420 | 212 | 206 | 403 - - - - F 21
30 40 VFPS1-2300PM
37 50 VFPS1-2370PM | 320 550 | 242 | 280 | 525 - - - - H 41
45 60 VFPS1-2450PM
55 75 VFPS1-2550P 680 59
310 370 | 250 [ 650 | 320 | 75 | 150 | 30 J
75 100 VFPS1-2750P (920) (87)
90 125 VFPS1-2900P 350 782 370 | 298 | 758 | 360 | 72 | 150 | 30 K 72
(1022) (103)
0.75 1 VFPS1-4007PL
1.5 2 VFPS1-4015PL 130 230 | 152 | 114 | 220 - - - - A 3
2.2 3 VFPS1-4022PL
3.7 5 VFPS1-4037PL 155 260 | 164 | 138 | 249 - - - - B 4
5.5 7.5 VFPS1-4055PL
| 75 0 VFPS14075PL 175 295 | 164 | 158 | 283 - - - - C 5.5
11 15 VFPS1-4110PL 210 295 | 191 | 190 | 283 - - - - D 8
15 20 VFPS1-4150PL 13
2 4 191 | 21 - - - - E
18.5 25 VFPS1-4185PL 30 00 o 0| 386 16
22 30 VFPS1-4220PL 240 420 | 212 | 206 | 403 - - - - F 21
30 40 VFPS1-4300PL
37 50 VFPS14370PL 240 550 | 242 | 206 | 529 - - - - G 29
45 60 VFPS1-4450PL
55 75 VFPS1-4550PL 320 630 | 290 | 280 | 605 - - - - | 48
75 100 VFPS1-4750PL
90 125 VEPST-4900PC 310 680 370 | 250 | 650 | 320 | 75 | 150 | 30 J %9
110 150 VFPS1-4110KPC (920) (89)
400V 782 74
132 200 VFPS1-4132KPC | 350 370 | 298 | 758 | 360 | 72 | 150 | 30 K
(1022) (108)
950 82
160 250 VFPS1-4160KPC | 330 370 | 285 [ 920 | 340 | 75 | 150 | 30 L
(1190) (118)
950 104
220 350 VFPS1-4220KPC | 430 370 | 350 [ 920 | 440 | 75 | 150 | 30 M
(1190) (161)
250 400 VFPS1-4250KPC 950 (132)
7 4 2 7 1 N
280 450 VEPSTA280KPC| 000 | (1100)| 370 | 540 | 920 | 598 | 75 | 150 30 136
315 500 VFPS1-4315KPC (204)
400 600 VFPS1-4400KPC » :23(1)2
880 50 370 | 418 (1120 890 | 75 | 150 | 30 (0] (302)
(1390) 260
500 700 VFPS1-4500KPC
(370)
630 1000 VFPS1-4630KPC | 1108 1150 370 | 533 | 1120 |1120| 75 | 150 | 30 P 330
(1390) (462)

Note: Value in () includes attached DC reactor.
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13. Before

iICe

- Trip information and remedies

13.1

Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table.
If it is found that replacement of parts is required or the problem cannot be solved by any remedy described in the table,

contact your supplier.
[Trip information]

Possible causes

Remedies

*The acceleration time A [ is too short.
*The V/f setting is improper.
*Arestart signal is input to the
rotating motor after a momentary
stop, etc.

A special motor (e.g. motor with a
small impedance) is used.

*Manual torque boost value (w &) is large.

*Increase the acceleration time 5L [ .

*Check the V/f parameter setting.

*Use !/ 5 (Auto-restart) and !/, I (Regenerative

power ride-though control).

«Increase the carrier frequency I ~.

*Decrease . & setting value.

*Decrease F 5[ { (stall prevention level) to 130 as
a guide.

sIncrease L F (carrier frequency) setting value if it

is set at lower value (2kHz or less).

*The deceleration time o £ [ is too

short. (in deceleration)

sIncrease the deceleration time o/ £ .

*The load fluctuates abruptly.
*The load is in an abnormal
condition.

*Reduce the load fluctuation.
*Check the load (operated machine).

Error .
code Description
oro Overcurrent
nr g during
Y acceleration
nrz Overcurrent
Sy during
deceleration
nra Overcurrent
*",1,7- 2p during fixed
HE I speed
[Note] L (P, 00 F,
0L 3F originate from

causes other than those
mentioned above.

*A main circuit elements is defective.
*Overheat protection is activated.

*Make a service call.
*Check operation of cooling fan.

*Check cooling fan control mode parameter
FECD.

L - o (| U-phase arm «A main circuit elements is defective | *Make a service call.
HE T short-circuit (U-phase).
. - o 5 | V-phase arm *A main circuit elements is defective | *Make a service call.
HE TS ] short-circuit (V-phase).
— S E W-phase arm *A main circuit elements is defective | *Make a service call.
YL T3] short-circuit (W-phase).
*The insulation of the output main | +Check the cables and wires for defective
circuit or motor is defective. insulation.
Loaded side *The motor has too small *Selection of short circuit detection at starting
00 L |overcurrent at impedance. parameter F 5 ! 3.
start time *The drive circuit board in the «If this error message appears when a motor is not
inverter was damaged. connected to the inverter, the inverter itself may be
faulty, so make a service call.
*PB-PC/+ circuit is shorted. *Check the impedance wiring for the resistor, etc.
Dynamic braking | *A resistor with resistance smaller |+Make a service call.
gi/eerpc?ur:'trent tgas‘insttgr?c;migl E”:nﬂ :é'tfé‘gable +Check if regenerative brake is connected.
T . . fl .
HET1(200V-55kW or |+Parameter P 5 was setto { or If regenerati_’v'(_a bra’lge Is not necessary, set
: h h parameter = & to L.
larger, 400V- without connecting regenerative
90kW or larger) | brake or with wire disconnected
(with dynamic braking).
*The cooling fan does not rotate. *Restart the operation by resetting the inverter after
*The ambient temperature is too it has cooled down enough.
high. *The fan requires replacement if it does not rotate
7H | Overheatin *The vent is blocked up. during operation.
s 9 *A heat generating device is *Secure sufficient space around the inverter.
installed close to the inverter. *Do not place any heat generating device near the
*The thermistor in the unit is inverter.
disconnected. *Make a service call.
*An input signal is impressed at *The motor is overheated, so check whether the
Th ) control input terminal PTG for current flowing into the motor exceeds the rated
ermal trip .
optional add-on cards. current.
M > | stop command Ath [ tri .
UAC | fom external erma trlp_command (|nput‘
: terminal function: 55 or 4 7)is
device ; ot
issued by an external control
device.

* In the event one of the error codes [ {F to

~
oarar

and LA ! to R 3 appears, in which case a main circuit

component has most probably failed, the only way to reset the inverter is to turn power off and back on.

(Continued overleaf)
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Possible causes

Remedies

*Rapid acceleration is operated.
*The DC braking amount is too
large.

*The V/f setting is improper.
*Arestart signal is input to the
rotating motor after a momentary
stop, etc.

*The load is too large.

sIncrease the acceleration time A L [
FZ2% ! andthe

*Reduce the DC braking amount /
DC braking time F & 5 2.
*Check the V/f parameter setting.
*Use L/ 5 (Auto-restart) and .{ . I (Regenerative
power ride-though control).

*Use an inverter with a larger rating.

*The V/f parameter is improperly set.
*The motor is locked up.
*Low-speed operation is performed
continuously.

*An excessive load is applied to the
motor during operation.

*Check the V/f parameter setting.

*Check the load (operated machine).

*Check the [I} /1 setting and adjust F 5 [ &
according to the sustainable overload in the motor
low-speed range.

* Reduce the DC braking amount F 25 { and the
DC braking time £ 25 7.

*Rapid deceleration is operated.
*Dynamic braking is too large.

sIncrease the deceleration time o £
*Increase the capacity of dynamic braking resistor
(wattage) and adjust PBR capacity parameter

| J alw]
ijDL:'.

*The input voltage fluctuates abnormally.

(1)The power supply has a capacity
of 500kVA or more.

(2)A power factor improvement
capacitor is opened and closed.

(3)A system using a thyrister is
connected to the same power
distribution line.

*Arestart signal is input to the

rotating motor after a momentary

eInsert a suitable input reactor.

*Use L/ 5 (Auto-restart) and !{ . I (Regenerative
power ride-though control).

stop, etc.

*The deceleration time o £ [ is too
short (regenerative energy is too
large).

*The dynamic braking resistor has a
considerably large resistance.

P & (Dynamic braking resistor) is OFF.
Overvoltage limit operation F 335
is OFF.

*The input voltage fluctuates abnormally.

(1)The power supply has a capacity

of 500kVA or more.

(2)A power factor improvement

capacitor is opened and closed.

(3)A system using a thyrister is

connected to the same power
distribution line.

sIncrease the deceleration time o £ [ .

+Install a dynamic braking resistor.

*Decrease dynamic braking resistance. (Also reset
the P’Cﬁ - )

+Set dynamic braking mode parameter ' 5
properly.

*Set overvoltage limit operation ~ 3 [/ 5 properly.
+Insert a suitable input reactor.

*The input voltage fluctuates
abnormally.

(1)The power supply has a capacity

of 500kVA or more.

(2)A power factor improvement

capacitor is opened and closed.

(3)A system using a thyrister is

connected to the same power
distribution line.

*The motor is in a regenerative
state because the load causes the
motor to run at a frequency higher
than the inverter output frequency.

eInsert a suitable input reactor.

eInstall a dynamic braking resistor.

*Overtorque reaches to a detection
level during operation.

*Check system error.

*Check whether the motor is overloaded or the
brake is engaged.

*The output current decreased to a
low-current detection level during
operation.

*Check the suitable detection level for the system
gl g

FE D).
*Make a service call if the setting is correct.

*The input voltage (in the main
circuit) is too low.

*Check the input voltage.

(Continued)

Error -

code Description

mr o« |Inverter

YLt ' loverload

L 2 |Motor overload
Dynamic

&L - |braking resistor
overload
Overvoltage

OF ¢ |during
acceleration
Overvoltage

P2 |during
deceleration
Overvoltage

0 F 3 |during fixed
speed operation

13 *E | Overtorque
1~ |Low current
YL |operation

- Und_ervpltage

(main circuit)
£ Emergency stop

eInverter is stopped by panel
operation during automatic or
remote operation.

A stop command (input terminal
function: & or £ !)is issued by

an external control device.

*Reset the inverter.

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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(Continued)
Error D - : :
code escription Possible causes Remedies
= A data writing error occurs. *Turn off the inverter, then turn it again. If it does not
£E£F !|EEPROM error recover from the error, make a service call.
*Some internal data is corrupted. *Make a service call.
£ £ P2 |Initial read error | <Power was turned off while = 5~ [-Set £ 4 F again. If the inverter does not recover
was being set. from the error, make a service call.
£ £ F 3 [Initial read error |-Some internal data is corrupted. -Make a service call.
EF ! G *A current leaked from an output *Check the cable and the motor for ground faults.
crC round fault
[l = cable or the motor to ground.
* Output phase A phasg failure occu!'red_ in t_he *Check th_e main circuit output line, motor, etc. for
£ 01T |failure output line of the main circuit. phase failure.
rrd +Select output phase failure detection parameter F 5 7 5.
* Input phase A phase failure occurred in the *Check the main circuit input line for phase failure.
£ FH ! |failure input line of the main circuit.
Errd L\/Iain unit RAM | +*The control RAM is defective. *Make a service call.
ault
Err3 ?Aa:? unit ROM | *The control ROM is defective. *Make a service call.
- |fau
£ -~ 4 [CPU fault *The control CPU is defective. *Make a service call.
L *A normal communication was not |+Check the remote control device, cables, etc.
Er-rb5 gﬁ??&tn;?;?n possible for the time or longer set
i by FED .
£ - ~ 5 [Gate array fault |-Main gate array is defective. *Make a service call.
Err 1 Output current  [+The main output current detector is | sMake a service call.
" " '|detector error defective.
Obtional unit *An optional device has failed. *Check the connection of optional board(s).
E-rR faﬁlt (such as a communication device |+Refer to instructions of options concerned specified
[add-on option]) in Section 6.36.
*The capacity of the motor *Make sure that a motor is connected.
connected is 2 notches or more *Make sure that the motor is at standstill.
smaller than the inverter capacity. |<Perform auto-tuning 1 again and if the error
£ £~ |Tuning error *The motor connected is not a persists, perform tuning manually.
three-phase inductive motor.
*Tuning is performed while the
motor is running.
*Tuning required to boost torque as | *Make sure that a motor is connected.
| specified with 5 4 {[ cannot be |[<Make sure that the motor is at standstill.
performed. *Perform auto-tuning 1 again and if the error
*The capacity of the motor persists, perform tuning manually.
connected is 2 notches or more
smaller than the inverter capacity.
T . *The motor connected is not a
Etn i :3r|:)r’ 4 tuning three-phase inductive motor.
*Tuning is performed while no motor
is connected.
*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.
*Tuning is performed while the
motor is running.
*Tuning required to leak inductance |*Make sure that a motor is connected.
as specified with 5 4 { = cannot |+Make sure that the motor is at standstill.
be performed. *Perform auto-tuning 1 again and if the error
Tuning required to boost torque as specified | persists, perform tuning manually.
with F 4 {[I cannot be performed.
*The capacity of the motor
connected is 2 notches or more
£ Y13 tunin smaller than the inverter capacity.
EEnd | iror 9 |+The motor connected is not a
three-phase inductive motor.
*Tuning is performed while no motor
is connected.
*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.
*Tuning is performed while the
motor is running.
Some items indicated on the motor *Make sure that all items on the motor nameplate
nameplate are not entered correctly. are entered correctly.
*Base frequency L/ L
Etn3 gﬂe?:i?{ c:rr;(s)trant Base frequency voltage 1 L s
9 Motor rated capacity F 4 15
Motor rated current F 4 5
*Motor rated speed F 41 7

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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(Continued)
Error D - . .
code escription Possible causes Remedies
*Is circuit board (or main *When board has been replaced, input & for £ 5 F.
EEHF Inverter type circuit/drive circ(uit board) P P
error
replaced?
Analog input *Overrated voltage is applied to *Apply voltage within the rated voltage.
£ - [} [terminal analog input.
overvoltage
*The signal from system is not *Please check if the sequence is normal or not.
£ - ¢ t|Sequence error inputted into input terminals. Please set {3 [l or {3 ! as the input terminal to
£ 1oeq *The input terminal function ( { 37, | use.
{3 !)is not set up.
*Disconnection of encoder circuit. | +Check connection of encoder.
£ - 2 |Encoder error *The encoder is not connected Connect encoder correctly.
‘e correctly. *Check whether the setting of 5 3 75 matches the
phase-A and phase-B connections of the encoder.
- _ (= |Speed error *Encoder error (inverter error) *Check connection of encoder.
7 "7 |(Over speed) Connect encoder correctly.
- _ = |Key failure *The same key is input continuously | *Check the operation panel.
= " "lalarm more than 20 seconds.
*Braking down of a wire for VI/II *Check VI/II input signal.
Terminal input |nput_S|gna_\I. . . .
E- 18 error *Terminal circuit board comes off «Install the control terminal board to the inverter.
and falls
*P24 overcurrent *Check P24 terminal short circuit to CC or CCA.
Abnormal *An error arises during CPU2 *Make a service call.
£- {5|CPU2 communication.
communication
£ - 21 [ VIf control error [<An internal control error occurs. *Make a service call.
£-72 ¢|cPutfault :’;-\Osnc:lvlvacrg&rror occurs in the Make a service call.
- _ = = | Abnormal logic |+*An abnormal voltage is applied to |+Check the signal given to the logic connected with
torcc input voltage the control logic input terminal. the input terminal.
£ -2 3 | Option 1 error | *Expansion I/O card 1 is defective. |-Make a service call.
£ - 24 | Option 2 error | -Expansion I/O card 2 is defective. |-Make a service call.
_ | stop position A deviation error occurs during stop | *Check connection of encoder. o
£E-25 PP position retaining control. +Adjust the proportional P gain £ 35 2.
retaining error : f .
*Creeping speed is too fast. *Lower the creeping speed.
*Motor control CPU is defective. *Make a service call.
£ - 25 | CPU2 fault *The drive circuit board in the
inverter was damaged.
*The control voltage between +SU | +Check whether the voltage between +SU and CC
Control power and CC terminals is too low. terminals is DC20V or more.
- _ = |backup «Control power is not supplied *Set ~ £ 4 7 to 0 if a control power backup device
£ 7 £ ¥ lundervoltage through +SU and CC terminals. is not connected to +SU and CC terminals.
error *The parameter F 5 4 7 is not set To reset the inverter that has been tripped because
correctly. of this error, turn it off and then back on.
Step-out (for *The motor shaft is locked. *Unlock the motor shaft.
50U | PM motors *One output phase is open. *Check the interconnect cables between the
only) *An impact load is applied. inverter and the motor.
FrF Power removal |<Error of power removal circuit *Make a service call.
error

Note: Please contact us if you find any trips other than the above.

[Alarm] The following are messages only. No trip is developed.

Error Problem Possible causes Remedies
code
ST terminal (terminal to which the |[+Close ST (terminal to which the ST function is
o FF |STsignal OFF | ST function is assigned) is in open- | assigned)-CC circuit.
circuit.
- PWR signal *PWR terminal is in open-circuit. *Close PWR-P24 circuit.
L OFF
*The control voltage between +SU | +Check whether the voltage between +SU and CC
and CC terminals is too low. terminals is DC20V or more.
«Control power is not supplied *Set - £ 4 7 to [7 if a control power backup device
Control power through +SU and CC terminals. is not connected to +SU and CC terminals.
£ 0 F F |backup *The parameter F 55 7 isnotset | Inthe eventofa [ I F F error, the inverter will not
undervoltage correctly. be reset automatically even if the control voltage
between +SU and CC terminals returns to its
normal level. To reset the inverter, turn it off and
then back it on.
(Continued overleaf)
M-4
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(Continued)
Error Problem Possible causes Remedies
code
*The supply voltage between R, S | *Measure the main circuit supply voltage.
nOEE Undervoltage in | and T is under voltage. If the voltage is at a normal level, the inverter
MY I main circuit «Trouble of rush current restraint requires repairing.
circuit or DC circuit fuse. *Make a service call.
*The inverter is in the process of *The inverter is normal if it restarts after several
- - -4 |Retr retry. tens of seconds. The inverter restarts
rerd y A momentary stop occurred. automatically. Be careful of the machine because it
may suddenly restart.
Point setting *The frequency setting signals at *Set the frequency setting signals at points 1 and 2
Er-rm ! points 1 and 2 are set too close to | apart from each other.
alarm
each other.
*This message is displayed when *Press the STOP key again to clear the trip.
cal . pressing the STOP key while an
) ear enabling s
L L7 |indication error code_ls dlsplaye_zd. ) _ _ _
*Input terminal RES signal is ON *Turn off the input terminal RES signal.
during trip display.
Emergency stop | *The operation panel is used to stop | *Press the STOP key for an emergency stop. To
£ F F |enabling the operation in automatic control | cancel the emergency stop, press any other key.
indication or remote control mode.
Setting error *An error is found in a setting when |+Check whether the setting is made correctly.
alarm data is reading or writing.
An error code
H {/L [l|and data are
displayed
alternately twice
each.
db | DC braking *DC braking in process *The message goes off in several tens of seconds if
no problem occurs. [Note]
Shaft fixing in *Motor shaft fixing control is in «If the message disappears by stop command (ST
dhOn control process. (terminal to which the ST function is assigned)-CC
open), it is normal.
«lt is displayed at setting the *Continue to press the ENTER key for 2 seconds at
In forced parameter F 5 5 to“ !". setting the parameter F 5 50 to “ {".
— F i F |InTorce «“F !~ £” and operation frequency is |+t is normal the alarm is gone out after the forced
operation f ) . . -
displayed alternately in operation of fire-speed control operation.
forced fire-speed control.
~ Setting error «lt is displayed at setting the *Please select the parameter F - to other numbers
Er--F parameter A+ to “~" or“5”. except “~”and “&".
alarm : s o wn
No operation at setting “~" or “5".
*The digit number of the item For indication of frequency, set multiplying rate
s displayed, e.g., frequency, is in F 711 2) lower. (Parameter setting that results in
= = |Panelindication | excess of the specified digit overflow is of course valid.)
5 |overflow number.
£ (Number of overflowing digits is
indicated.)
Parameters in | +Parameters are being initialized to |+<Normal if the message disappears after a while
{m (L |the process of | default values. (several seconds to several tens of seconds).
initialization
At |In auto-tuning 1 *Auto-tuning 1 in process. *Normal if it the message disappears after a few
seconds.
Auto-stop *The automatic stop function of *This function is deactivated when the command
because of F 255 is being performed. frequency becomes 0.2Hz or more higher than the
, . o |Continuous lower-limit frequency (LL) or when a command for
L 2= | operation at the stopping operation is entered.
lower-limit
frequency
Momentary power |*The deceleration stop function of |+To restart operation, reset the inverter or input an
cLop failure sIo_wQ_own ol (regeneraﬁve power ride- operation signal again.
stop prohibition through control) is activated.
function activated.
HERH I?isplay of «First and last data in the A L/ H +To exit from the group, press the MODE key.
c first/last data group.
Ene items
*This message appears if the *When this message is displayed, all the keys are
Key operation ENTER key is pressed and held operational. To prohibit key operation again, turn
W m g o | permitted down for 5 seconds or more when | off the inverter and then turn it back on.
temporarily key operation is prohibited by
Fa37.

Note: In the case of DC injection breaking ON/OFF function is selected for an input terminal; if “o & ” disappears as a

result of open-circuit between the terminal and CC, it is normal.
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13.2

[Pre-alarm display]

Eg?é Description Possible causes Remedies

L' Overcurrent pre-alarm  |Same as & (Overcurrent) Same as £ (Overcurrent)

F Overvoltage pre-alarm | Same as {J ' (Overvoltage) Same as £/ F (Overvoltage)

Achieving PBR operation | 7 blink while PBR is operating is not an | # blink while PBR is operating is not an
level error. error.

L Overload pre-alarm Sameas . {and fi! & (Overload) |[Sameas {i! ! and /! & (Overload)

H Overheat pre-alarm Same as i H (Overheat) Same as £ H (Overheat)

e Communication error *Various transmission errors occur *For measures to correct various kinds
when computer is linked up with of data transmission errors, refer to
inverter system. the instruction manual for the

*Various transmission errors occur in communications device used specified
inverter to inverter communication in Section 6.36.
(slave side). Time-out or trip in master [+Check the master inverter.
side.
If two or more problems arise simultaneously, one of the following alarms appears and blinks.
CPPLLHECPL, JLPLH
The blinking alarms £, ¥, L, H, £ are displayed in this order from left to right.

Method of resetting causes of trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause. Resetting the tripped
inverter before eliminating the problem causes it to trip again.

For recovering inverter from trip status,

(1) By turning off the power (Keep the inverter off until the LED turns off.)
= Refer to Section 6.26.2 (inverter trip retention selection F & 7 2) for details.
(2) By means of an external signal (shorting RES and CC on control terminal board — release)
(3) By operation panel operation
(4) By means of a communication
= For details, refer to the instruction manual for the communications device used
specified in section 6.36.

reset it in one of the following ways.

To reset the inverter by operation panel operation, follow these steps.
1. Check whether the LED on the control panel indicates that tripping has occurred. If the occurrence of tripping is
not indicated, press the MODE key to display it.
2. Press the STOP key and make sure that | is displayed.
3.Pressing the STOP key again will reset the inverter if the cause of the trip has already been eliminated.

* If the inverter is tripped because of an overload on the braking resistor (£ L ), it cannot be reset for approx. 20
seconds (virtual cooling period).
If the inverter is tripped because of an overload on the inverter ({7 . !) or an overload on the motor ({i ! '), it can be
reset even during the virtual cooling period (approx. 30 seconds for [, !, or approx. 20 seconds for [{{ ). Note
that the inverter is apt to be tripped during the cooling period.

*If the inverter trips because of overheat ({i H), reset it after a considerably long time enough for cooling it down
completely, because overheat is detected based on its internal temperature.

- Caution - :
For quickly recovering inverter from trip status, turn it off once and reset it. However, this measure is taken
i frequently, it may cause damage to the motor and other component units. i

M-6
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13.3  If the motor does not run while no trip message is displayed...

If the motor does not run while no trip message is displayed, follow these steps to track down the cause.

YES . —
NO . ----»

The motor does not run.

[

Is the 7-segment LED L Check the power supply L Is power being L] Supply the power
extinguished? and the MCCB. supplied normally? normally.

Make a service call. ”

|Is n

e

| mnn | | —

i F F blinking? l—» Main circuit power is undervoltage. Check the input voltage. If a DC
reactor (DCL) is connected, check also its wiring.

= For monitoring input voltage, refer to Section 8.2.1.

| Is OFF displayed? |—> « Check whether a control terminal circuit board is connected to the inverter.

* When sink logic is enabled (SW1: SINK), no connection is established
between ST and CC. Close the circuit between CC and the terminal to
which the ST (standby) function on the control circuit terminal is
assigned. = Refer to section 7.2.1.

» When source logic is enabled (SW1: SOURCE), no connection is established
between ST and P24. Establish a connection between P24 and the terminal
on the control terminal board to which the ST (standby) function is assigned.

Is any failure message === Track down and eliminate the cause of the failure and then reset the

displayed? inverter.

= Refer to Section 13.1. = For resetting, refer to Section 13.2.

Are - Erdanda = The inverter is in the process of retrying. The retry function can be disabled
failure message . . :

displayed alternately? by normal or emergency stop operation, or by turning off the inverter.

y

RUN key lamp lighted?

» When operation panel operation is selected ... Press the RUN key to start

= the operation.

» Check whether the operation panel operation frequency is set properly.
= Refer to Section 3.2.2.

« If another operation mode is selected ... Change the setting of the
command mode selection parameter £ /71 . = Refer to Section 5.5.

* If the control panel operation mode is selected ... Change the setting

wemsssssasssnnnnssp] Of the command mode selection parameter Chldto |
= Refer to Section 5.5.

* In other operation mode ... Check whether the external operation
command is entered. Setup status of input terminals can be checked
by the monitor. = Refer to Section 8.1.

+ Check setup contents of 7 {[! 5 parameter (selection of operation to
which priority is given when forward/reverse run commands are input
simultaneously). = Refer to Section 6.2.1.

Ausssnssmnnnny
fassssssssssssmsnnsnabnsnnnnnnnnns

» Check to see that the frequency setting signal is not set at zero. an
LT » Check the settings of the frequency setting signal parameters F /i [/ o,

| Is -l displayed? } F2o0, F20 7gand F205. :R{afer togSe(?tion 2.5.

» Check the frequency setting signal points 1 and 2 settings.
= Refer to Section 7.3.

» Check that the start-up frequency is not higher than the operation
frequency. = Refer to Section 6.7.

» Check that the frequency setting (preset-speed operation frequency,
etc.) is not set at zero.

» Check that the motor is not under a too large load or not locked up.
—Reduce the load if necessary.

Determine the cause, using the parameter display function and the status monitoring function.
= Refer to Section 11 for the parameter display function or Section 8 for the status motoring
function.
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13.4 How to check other troubles

The following table provides a listing of other troubles, their possible causes and remedies.

Troubles Causes and remedies
The motor runs in the wrong | «Invert the phases of the output terminals U, V and W.
direction. Invert the forward/reverse run signal terminals of the external input device.
= Refer to Section 7.2, Assignment of functions to control terminals.
The motor runs but its *The load is too heavy.
speed does not change *Reduce the load.
normally. *Soft stall function is activated.

Switch off soft stall function. = Refer to Section 5.14.

*The maximum frequency F A and the upper limit frequency {{{ are set too low.
Increase the maximum frequency £ H and the upper limit frequency 1/1 .

*The frequency setting signal is too low.

Check the signal set value, circuit, cables, etc.

*Check the setting characteristics (point 1 and point 2 settings) of the frequency setting
signal parameters. = Refer to Section 7.3.

*The base frequency voltage 1 L v is too low.

«If the motor runs at a low speed, check to see that the stall prevention function is
activated because the torque boost amount is too large.

Adjust the torque boost amount (w &) and the acceleration time (AL [).

= Refer to Section 5.7 and 5.2.

The motor does not *The acceleration time (A [ ) or the deceleration time (d £ ) is set too short.
accelerate or decelerate Increase the acceleration time (A ) or the deceleration time (o £ ).
smoothly.

Atoo large current flows *The load is too heavy.

into the motor. Reduce the load.

«If the motor runs at a low speed, check whether the torque boost amount is too large.
= Refer to Section 5.7.
The motor runs at a higher |+The motor has improper voltage rating.
or lower speed than the Use a motor with a proper voltage rating.
specified one. *The motor terminal voltage is too low.

Check the setting of the base frequency voltage parameter (v w).
= Refer to Section 5.8.
— Change the cable for thicker one.
*The reduction gear ratio, etc., is not set properly.

Adjust the reduction gear ratio, etc.
*The output frequency is not set correctly.

Check the output frequency range.
*Adjust the base frequency. = Refer to Section 5.8.
The motor speed varies *The load is too heavy or too light.
during operation. Reduce the load fluctuation.

*The inverter or motor used does not have a rating large enough to drive the load.

Use an inverter or motor with a rating large enough.

*Check whether the frequency setting signal changes.
*If the V/f control selection parameter F - is set at £ or larger (5 and & are removed.),
check the vector control setting, operation conditions, etc. = Refer to Section 5.6.
Some or all of seven keys [+Change panel operation prohibition parameter = 7 3 ~F 73 7.

on operation panel don't
work. * Parameter is occasionally set for key operation prohibition mode. Cancel key
Access to parameter results operation prohibition mode according to the following procedure.
To cancel the setting, press and hold down the ENTER key for 5 seconds or

in failure.

more.

Parameter settings cannot

(1)If parameter write protect selection parameter = 71 [ is setat { (prohibited),
be changed. !
- - - change the setting to  (allowed).

Monitor (Display) is (2)If there is an input terminal that is set for { {[J (or { ! {) (parameter editing
13 uncontrollable. enabling ) by input terminal function parameter, turn on the terminal.

How to cope with parameter setting-related problems

If you forget parameters *You can search for all reset parameters and change their settings.

which have been reset = Refer to Section 5.21 for details.
If you want to return all
reset parameters to their
respective default settings

*You can return all parameters which have been reset to their default settings.
= Refer to Section 5.20 for details.

M-8
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14. Inspec%&lfm@f@

{> Danger

Mandatory

» The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctions may not be discovered which could
lead to accidents.

» Before inspection, perform the following steps.

(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because of the environment

of use, such as temperature, humidity, dust and vibration, or deterioration of its components with aging.

141

Regular inspection

Electronic parts are easily affected by heat. Install the Inverter in a cool, well-ventilated, dust-free area for achieving
the original performance for a prolonged amount of time in demonstrate its original performance for a long time.
The purpose of regular inspections is to maintain the correct environment of use and to find any sign of failure or

malfunction by comparing current operation data with past operation records.

Subject of

Inspection procedure

2.Component

inspection Inspection item Insgyecclzgon Inspection method Criteria for judgment

1) Dust and gas Occasionally | 1) Visual check, check | 1) Improve bad points.
1.Indoor by means of a 2) Check for any trace of water
environment | 2) Drooping of water | Occasionally t?\effﬂometeﬂ smell condensation.
unit and other liquid cnec 3) Max. temperature:60°C

3) Ambient Occasionally 2) Visual check

temperature 3) Check by means of
a thermometer
1) Vibration and noise | Occasionally | Tactile check of the Is something unusual is found,

cabinet

open the door and check the
transformer, reactors,

ﬂﬁlrttg and contactors, relays, cooling fan,
etc., inside. If nécessary, stop
the operation.

1) Load current Occasionally | Moving-iron type AC To be within the rated voltage
3.Operation ammeter and current according to unit
data 2) Voltage (*) Occasionally | Rectifier type AC ambient temperature.

(output side) voltmeter No significant difference from
p data collected in a normal

state.

*: The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the voltage, always take

readings from the same circuit tester or voltmeter.

B Check points

o a b~ wWwN =

. Unusual vibration or noise
. Overheating or discoloration
. Unusual odor

. Something unusual in the installation environment
. Something unusual in the cooling system

. Unusual motor vibration, noise or overheating

7. Adhesion or accumulation of foreign substances (conductive substances)

H Cautions about cleaning

To clean the inverter, wipe dirt off only its surface with a soft cloth but do not try to remove dirt or stains from any other
part. If stubborn stains persist, remove them by wiping gently with a cloth dampened with neutral detergent or ethanol.
Never use any of the chemicals in the table below; the use of any of them may damage or peel the coating away from
molded parts (such as plastic covers and units) of the inverter.
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14.2 Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

{> Danger

+ Before inspection, perform the following steps.
0 (1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
Mandatory (3) Use a tester that can measure DC voltages (800VDC or more), and check that the voltage to the DC

main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

» Never replace any part.
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local sales agency.

Prohibited

B Check items

1. Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it again with a

screwdriver.

2. Check to see if all caulked terminals are fixed properly. Check them visually to see that there is no trace of

overheating around any of them.

Check all cables and wires for damage. Check them visually.

4. Clean up dust and soil. With a vacuum cleaner, remove dirt and dust. When cleaning, clean the vents and the
printed circuit boards. Always keep them clean to prevent an damage due to dirt or dust.

5. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor
declines. When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours
or more each, to check the operation of the inverter. Supply electricity for at least 5 hours with the motor
disconnected. It is advisable not to supply the commercial power directly to the inverter but to gradually increase the

e

power supply voltage with a transformer.

6. If insulation test is needed, conduct it for the main circuit terminal board using a 500V insulation resistance tester
only. Never conduct an insulation test on control terminals other than terminals on the printed circuit board or on
control terminals. When testing the motor for insulation performance, separate it from the inverter in advance by
disconnecting the cables from the inverter output terminals U, V and W. When conducting an insulation test on
peripheral circuits other than the motor circuit, disconnect all cables from the inverter so that no voltage is applied to
the inverter during the test.

Note: Before an insulation test, always disconnect all cables from the main circuit terminal board and test the
inverter separately from other equipment.

E RL1T S/L2 TL3
O) O

O)

umt  Vvir2 W/M3 PA+ PO PB  PC/- RO SO T0
) ) O) O) )

O) O) O) )

500V insulation
resistance
tester

7. Never test the inverter for pressure. A pressure test may cause damage to its components.
8. Voltage and temperature check
14 Recommended voltmeter
Input side ... Moving-iron type voltmeter ( $ )

Output side ... Rectifier type voltmeter ( -N— )
It will be very helpful for detecting a defect if you always measure and record the ambient temperature before, during
and after the operation.

N-2
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B Replacement of expendable parts

The inverter is composed of a large number of electronic parts including semiconductor devices. The following parts
deteriorate with the passage of time because of their composition or physical properties. The use of aged or
deteriorated parts leads to degradation in the performance or a breakdown of the inverter. To avoid such trouble, the
inverter should be checked periodically.

Note: Generally, the life of a part depends on the ambient temperature and the conditions of use. The life spans
listed below are applicable to parts when used under normal environmental conditions.

1) Cooling fan
The fan, which cools down heat-generating parts, has a service life of about 30,000 hours (about 7 years) (average
ambient temperature: 40°C, operation time: 12 hours per day). The fan also needs to be replaced if it makes a noise
or vibrates abnormally.
Remove the portion A and then portion B in the following figure to remove the cooling fan.

e |
o(® P2

2) Smoothing capacitor
The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in performance because of
ripple currents, etc. The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in
performance because of ripple currents, etc. It becomes necessary to replace the capacitor after it is used for about
5 years under normal conditions (average ambient temperature: 40°C, load factor: not more than 80%, operation
time: 12 hours per day). For the inverter that applicable motor output is 15kW (200V)-18.5kW (400V) or less, replace
the capacitor together with the printed circuit board.

| <Criteria for appearance check> _ |

» Absence of liquid leak

« Safety valve in the depressed position

» Measurement of electrostatic capacitance and insulation resistance

Note: When it becomes necessary to replace expendable parts, contact your supplier. For safety's sake, never
replace any part on your own.

By checking the cumulative operating time and the part replacement alarm information, you can get a rough idea of
when each part should be replaced. For the replacement of parts, contact the service network or your supplier.
(Operation hours can be known by alarm output, if it is set. For more details, refer to Section 6.26.11.)

B Standard replacement cycles of principal parts

The table below provides a listing of the replacement cycles of parts when used under normal conditions (average
ambient temperature: 40°C, load factor: not more than 80%, operation time: 12 hours per day). The replacement cycle
of each part does not mean its service life but the number of years over which its failure rate does not increase

significantly.
Part name Standard replacement cycle Replacement mode and others

(200V/75kW models and )

400V/110kW models or smaller) 5 years Replacement with a new one
Cooling fan 5 years (Inside air cooling fan)

E‘.Z()%(ix%ozkk\(/\lvrpn%%eellssaoﬁar er) Replacement with a new one

9 10 years (Outside air cooling fan)

Smoothing capacitor 5 years Er?rt’rl]%cghvggﬂ f\egﬁnws)one (depending

Whether to replace or not depends on
the check results

Replace with a new circuit board
(depending on the check results)

Circuit breaker and relays -

Aluminum capacitor on printed circuit board 5 years

Note: The life of a part greatly varies depending on the environment of use. Do not install in any location where there are large
amounts of dust, metallic fragments and oil mist.

N-3

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

TOSHIBA E6581386

14.3  Making a call for servicing

For the Toshiba service network, refer to the back cover of this instruction manual. If defective conditions are
encountered, please contact the Toshiba service section in charge via your Toshiba dealer.

When making a call for servicing, please inform us of the contents of the rating label on the right panel of the inverter,
the presence or absence of optional devices, etc., in addition to the details of the failure.

14.4  Keeping the inverter in storage

Take the following precautions when keeping the inverter in storage temporarily or for a long period of time.

1. Store the inverter in a well-ventilated place away from heat, damp, dust and metal powder.
(storage temperature:-25~+70°C)

2. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor
declines.
When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours or more
each, to recover the performance of the large-capacity electrolytic capacitor. And also check the function of the
inverter. It is advisable not to supply the commercial power directly to the inverter but to gradually increase the
power supply voltage with a transformer, etc.

N-4
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15. Warrant

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the following
conditions:

1. This warranty applies only to the inverter main unit.
2. Any part of the inverter which fails or is damaged under normal use within twelve months from the date of delivery
shall be repaired free of charge.
3. For the following kinds of failure or damage, the repair cost shall be borne by the customer even within the warranty
period.
+ Failure or damage caused by improper or incorrect use or handling, or unauthorized repair or modification of the
inverter
+ Failure or damage caused by the inverter falling or an accident during transportation after the purchase
» Failure or damage caused by fire, salty water or wind, corrosive gas, earthquake, storm or flood, lightning,
abnormal voltage supply, or other natural disasters
+ Failure or damage caused by the use of the inverter for any purpose or application other than the intended one
4. All expenses incurred by Toshiba for on-site services shall be charged to the customer, unless a service contract is
signed beforehand between the customer and Toshiba, in which case the service contract has priority over this
warranty.

01
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16. Disposa rte

[& Warning

0 » For safety's sake, do not dispose of the disused inverter yourself but ask an industrial waste

disposal agent (*).

Mandatory If the collection, transport and disposal of industrial waste is done by someone who is not
licensed for that job, it is a punishable violation of the law. (Laws in regard to cleaning and
processing of waste materials)

(*) Persons who specialize in the processing of waste and known as “industrial waste product
collectors and transporters” or “industrial waste disposal persons.”

When disposing a used inverter, pay heed to the following points.
Blasting during incineration : There is a danger that electrolytic condensers used in the inverter may burst if it is

burnt in an incinerator, because electrolyte inside the condenser expands with heat.
Be careful of blasting of electrolytic condensers.

Plastics : Plastics used as covers of the inverter and so on generate poisonous gas when the inverter burnt. When
burning the inverter, be careful of such poisonous gas.

Disposing manner : Be sure to dispose the inverter properly as an industrial waste.

P-1
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TEL: +86-(0)21-6841-5666
FAX: +86-(0)21-6841-1161

TOSHIBA | NTERNATIONAL CORPORATION PTY.,L TD
2 Morton Street Parramatta, NSW2150, Australia

TEL: +61-(0)2-9768-6600

FAX: +61-(0)2-9890-7542

TOSHIBA | NFORMATION, | NDUSTRIAL AND POWE R
SYSTEMS T AIWAN CORP.

6F, No66, Sec1 Shin Sheng N.RD, Taipei, Taiwan
TEL: +886-(0)2-2581-3639

FAX: +886-(0)2-2581-3631
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@ For further information, please contact your nearest Toshiba Liaison Representative or International Operations - Producer Goods.

@ The data given in this manual are subject to change without notice.
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