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Safety precautions

The items described in these instructions and on the inverter itself are very important so that you can use the
inverter safely prevent injury to yourself and other people around you as well as prevent damage to property in

the area. Thoroughly familiarize yourself with the symbols and indications shown below and then continue to read

the manual. Make sure that you observe all warnings given.

Explanation of markings

Marking Meaning of marking

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

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

A Warnmg cause damage to physical property. (*2)

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

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

Meanings of symbols

Symbol Meaning of Symbol

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

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

0 Indicates something mandatory (must be done).

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

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

M Limits in purpose

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

7

A Safety precautions

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

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

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

operation

@ Danger

See item

Disassembly
prohibited

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

2.

O

Prohibited

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.
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. This can result in
electric shock or fire.

21

o

Mandatory

Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
If power is turned on without the front cover attached or closing door if enclosed in a cabi-
net. This can result in electric shock or other injury.

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

If the equipment is continued in operation in such a state, the result may be fire. Call your
local sales agency for repairs.

Always turn power off if the inverter is not used for long periods of time since there is a
possibility of malfunction caused by leaks, dust and other material.

If power is left on with the inverter in that state, it may result in fire.

A Warning

See item

Prohibited
contact

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

3.

O

Prohibited

Avoid operation in any location where there is direct spraying of the following solvents or
other chemicals. The plastic parts may be damaged to a certain degree depending on
their shape, and there is a possibility of the plastic covers coming off and the plastic units
being dropped.

If the chemical or solvent is anything other than those shown below, please contact us in
advance.

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

Hydrochloric acid Methanol Phenol Gasoline, kero-

(density of 10% or less) sene, light oil

Sulfuric acid (density of | Ethanol Benzenesulfonic | Turpentine oil

10% or less) acid

Nitric acid (density of Triol Benzol

10% or less) Thinner

Caustic soda Mesopropanol

Ammonia Glycerin

Sodium chloride (salt)

14.4
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B Transportation - Installation
@ Danger See item
« Do not install or operate the inverter if it is damaged or any component is missing. 1.4.4
This can result in electric shock or fire. Please consult your local sales agency for repairs.
« Do not place any inflammable objects nearby. 1.4.4
Prohibited If a flame is emitted due to malfunction, it may result in a fire.
« Do not install in any location where the inverter could come into contact with water or 2.
other fluids.
This can result in electric shock or fire.
* Must be used in the environmental conditions prescribed in the instruction manual. 1.4.4
Use under any other conditions may result in malfunction.
* 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.
9 « Do not operate with the front panel cover removed. This can result in electric shock. 14.4
Mandatory « An emergency stop device must be installed that fits with system specifications (e.g. shut
off input power then engage mechanical brake). 144
Operation cannot be stopped immediately by the inverter alone, thus risking an accident
orinjury.
« All options used must be those specified by Toshiba. The use of any other option may re-
sultin an accident. 1.4.4
& Warning See item
« When transporting or carrying, do not hold by the front panel covers. 2.
® The covers may come off and the unit will drop out resulting in injury.
« Do not install in any area where the unit would be subject to large amounts of vibration. 144
Prohibited That could result in the unit falling, resulting in injury.
e The main unit must be installed on a base that can bear the unit's weight. 144
If the unit is installed on a base that cannot withstand that weight, the unit may fall result-
0 ing in injury.
« If braking is necessary (to hold motor shaft), install a mechanical brake. The brake on the | 1.4.4
Mandatory inverter will not function as a mechanical hold, and if used for that purpose, injury may re-
sult.
B Wiring
@ Danger See item
« Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). That 22
will destroy the inverter and may result in fire.
® « Do not connect resistors to the DC terminals (across PA-PC or PO-PC). That may cause a | 2.2
fire.
Prohibited Connect resistors as directed by the instructions for "Installing separate braking resistors."
« Within ten minutes after turning off input power, do not touch wires of devices (MCCB) 2.2

connected to the input side of the inverter .
That could result in electric shock.
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@ Danger See item
o Electrical construction work must be done by a qualified expert. 21
Connection of input power by someone who does not have that expert knowledge may re-
sult in fire or electric shock.
« Connect output terminals (motor side) correctly. 21
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
« Wiring must be done after installation. 21
If wiring is done prior to installation that may result in injury or electric shock.
0 e The following steps must be performed before wiring. 2.1
(1) Turn off all input power.
Mandatory (2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800VDC or more), and check to make sure
that the voltage to the DC main circuits (across PA-PC) is 45V or less.
If these steps are not properly performed, the wiring will cause electric shock.
o Tighten the screws on the terminal board to specified torque. 2.1
If the screws are not tightened to the specified torque, it may lead to fire.
e Check to make sure that the input power voltage is +10%, -15% of the rated power volt- 144
age written on the rating label (+10% when the load is 100% in continuous operation)
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the
load is 100% in continuous operation) this may result in fire.
o Ground must be connected securely. 21
9 If the ground is not securely connected, it could lead to electric shock or fire when a mal- 22
function or current leak occurs.
Be Grounded
A Warning See item
« Do not attach equipment (such as noise filters or surge absorbers) that have built-in ca- 2.1
pacitors to the output (motor side) terminals.
Prohibited That could result in a fire.
W Operations
@ Danger See item
« Do not touch inverter terminals when electrical power is going to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.
® « Do not touch switches when the hands are wet and do not try to clean the inverter with a 3.
- damp cloth. Such practices may result in electric shock.
Prohibited | ¢ Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the
motor unexpectedly restarts..
o Turn input power on after attaching the front cover. 3.
When storing inside the cabinet and using with the front cover removed, always close the
0 cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.
Mandatory | o+ Make sure that operation signals are off before resetting the inverter after malfunction. 3.

If the inverter is reset before turning off the operating signal, the motor may restart sud-
denly causing injury.




thanglongautomation.com - 0968.363.567

TOSHIBA

O

Prohibited

E6580757
A Warning See item
« Observe all permissible operating ranges of motors and mechanical equipment. (Referto | 3.

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

When sequence for restart after a momentary power failure is selected

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

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

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

shock.
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Disposal
A Warning
« 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.

materials)

(*) Persons who specialize in the processing of waste and known as "industrial waste product collectors
Mandatory and transporters” or "industrial waste disposal persons."

If the collection, transport and disposal of industrial waste is done by someone who is not licensed for
that job, it is a punishable violation of the law. (laws in regard to cleaning and processing of waste

Attach warning labels

Shown here are examples of warning 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
warning labels in a place where they can be easily seen and read.

If the inverter has been programmed for restart se-

quence of momentary power failure, place warning

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

(Example of warning label)

Warning(Functions pro-
grammed for restart)

If the retry function has been selected, place warning
labels in a location where they can be easily seen and
read.

(Example of warning label)
Warning (Functions pro-
grammed for retry)

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

Do not go near motors and equipment. Motors
and equipment that have stopped temporarily af-
ter an alarm will restart suddenly after the speci-

fied time has elapsed.
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Il. Introduction
Thank you for your purchase of the Toshiba "TOSVERT VF-S9" industrial inverter

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

B Features
1. Built-in noise filter
1) All models in both the 200V and 400V series have a noise filter inside.
2)  These models conform to European CE markings and United States UL standards.
3)  Reduces space requirements and cuts down on time and labor needed in wiring.

2. Simple operation
1)  Automatic functions (torque boost acceleration/deceleration time, function programming, environment
programming)
Just by wiring the motor to the power supply allows instant operation without the need to program pa-
rameters.
2)  Swithes and potentiometer dial on the front panel allow immediate and easy operation.

3. Superior basic performance
1)  Torque from low frequency to 150% and higher
2)  Smooth operation : Reduced rotation ripple through the use of Toshiba's unique dead-band compen-
sation.
3)  Built-in current surge suppression circuit : Can be safely connected even if power load is low.
4)  Maximum 400Hz high frequency output : Optimum for use with high speed motors such as those in
lumber machinery and milling machines.
5)  Maximum carrier frequency: 16.5kHz quiet operation
Toshiba's unique PWM control reduces noise at low carrier.

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

5. Options allow use with a wide variety of applications
e Communication functions (RS485/RS232C)
o Extension panel/Parameter writer
o DIN rail kit (For 200V class 0.2 to 0.75 kW)
« Foot-mounted tyep noise reduction filter (EMC directive: For class A and class B)
e Other options are common to all models
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1. Readfirst”

1.1 Check product purchase

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

A Warning

Use an inverter that conforms to the specifications of power supply and three-phase induction motor be-
0 ing used. If the inverter being used does not conform to those specifications, not only will the three-phase

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

motor label

Warning label
Pet name ) ) N ——  ecoooonos
Pover B [ - s now 10 /
Motor capacity

Name plate Name plate
Inverter type [ TOSHIBA  rrassssron snasmn { £ (W

Power supply
Rated output
current and

:l capacity

Type indication

Mandatory
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1.2

Contents of the product code

Here is explained the type and form written on the label

Type

Form

Optional circuit
board and special
specification code

—
— — - |
Model name Input voltage Applicable Additional Interface logic*
TOSVERT 2:200V~240V motor capacity functions AN: negative
VF-S9 Series (200V~230V) 002 0.2kW L bC'?Ifé Ar " WN: negative
4:380V~500V 004 0.4KkW M: Standard || LWP: positive
007: 0.75kW built-in filter
Number of 015:  1.5kW Optional circuit board and
power phases . special specification code
022: 22kW * Logic (negative/positive) is -
S: single-phase 037: 3.7kW switched by one-touch ADD_ . _ _
None: 055:  5.5kW operation. See 2.3.2 Special specification
| 075: 7.5kW code(O0O is the number)
three-phase C L] Operation panel
1100 11kW
150:  15kW P: Provided

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

A-2
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1.3  Names and functions
1.3.1 _ Outside view
VEC lamp | RUN lamp 1 MON lamp PRG lamp
Lights when sensorless | |Lights when the inverter is Lights when the Lights when the inverter is
vector operation control | |operating. Blinks when the inverter is in in parameter setting mode.
is running. automatic monitor mode.
acceleration/deceleration is h
operating. Monitor ke
ECN lamp . omtor. ey
Tights when fDlsplays operatlont
energy-saving reguency, parameters,
mode is in and error causes.
operation. -«

Up/down key lamp

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

RUN key lamp
Lights when the
RUN key is
enabled.

RUN key Every pressing of this key
Pressing this key while the RUN key lamp is
while the RUN key lit will cause a slowdown
lamp is lighted stop.
starts operations.

[Front panel 1]

Built-in
potentiometer lamp

Built-in potentiometer

Operation frequency can
be changed when the
built-in potentiometer lamp
is lit.

Enter key

A3
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Charge lamp

Indicates that high voltage is

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

Terminal board cover

Covers the terminal
board. Always shut tight
before operation so that
the terminal board is not
touched accidentally.

Connector cover for
common serial option
Slide this cover to the

right to use the
connectors for options.
* Parameter writer

« Extension panel

o RS485/RS232C

A-4
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Top warning label Note 1)
Wiring hole

Cooling fin

Ventilation slits -

Name Plate

[Bottom]

Note 1) If ambient temperature is high, peel off this label.
Removing label invalidates NEMA 1 rating unless enclosed in a cabinet.

Example of the label.

‘ﬂ‘“ﬁ?ﬂﬁi?%ﬂ_f?fg {f
!. L:J ]

f iE?S&’]‘f

A-5
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1.3.2

Main circuit and control circuit terminal boards

1

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

nector.
Screw size tightening torque
M3 screw 0.8Nem
M4 screw 12N*m
M5 screw 28Nem
M6 screw 50Nem

VFS9S8-2002PL ~ 2022PL |

Shorting-bar

@ RIL1  S/L2

2015/2022)

e — Mi :g:zx }2002~2007)

PO /‘ PA  PB Ut vim2 w3

[

=

@L@@

51

Screw hole of EMC pIZZGrounding terminal

M5 screw

A-6
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[ VFs9s-2002PM ~ 2015PM |

RIL1 S/L2 T3

— M3 screw (2002~2007)
' M4 screw %2015)

PB PC UM VT2 W/T3

Shorting-bar ©
I

Screw hole of EMC plate MS screw

VFS9-2022PM/2037PM
VFS9-4007PL ~ 4037PL

@ mu1 osi2 Tas

o] [

Shorting-bar

|

Grounding terminal
Screw hole of EMC plate M5 screw

A7
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VFS9-2055PL/2075PL
4055PL/4075PL

M5 screw

RL1  SL2  TA3 A PB PC Um vm2 wms| D

Shoriting-bar

Grounding terminal
M5 screw

Screw hole of EMC plate

VFS9-2110PM/2150PM
4110PL/4150PL

u@@@@@@@ ®||®

RIL1 || Si2 || A3 P || pc |[umi || vm2] wms

@\@

Shorting-bar

Q

\— Grounding terminal
M5 screw

Screw hole of EMC plate

In case of the lug connector, cover the lug connector with insulated tube, or use the insulated lug con-
nector.
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2)  Control circuit terminal board
The control circuit terminal board is common to all equipment.

M3 screw
(0.5N+m) M2 sorew (0.25N+m) JP302 JPGDDIAJP:H Case of SINK
7
OO0OO0 0000000000000 e
" JP301A: Output
FMV
[FLa]r]Fic] Ay [ R [cc[viajvis|pp] i Jrm| F | A Jast]s1]sz]sa]cclourped e SRS -
Wire size i Wire size
Solid wire : 0.3 to 1.5(mm?) Solid wire :0.3 to 1.5(mm?)
Stranded wire Stranded wire :0.3t0 1.25(mm2)
:0.3t0 1.5(mm?) (AWG 22 to 16)

(AWG 22 to 16) Sheath strip length  : 5 (mm)
Sheath strip length  : 6 (mm)

See 2.3.2 for details on all terminal functions.

1.3.3  How to open the front (terminal board) cover

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

Remove the screw at Pull and lift the front
the right hand side of (terminal board) cover
the front cover. out toward you.

A9
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1.4  Notes on the application

1.4.1  Motors

When the VF-S9 and the motor are used in conjunction, pay attention to the following items.

- /\ Warning
Use an inverter that conforms to the specifications of the three-phase induction motor and power supply

0 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 causes serious accidents through overheating and
fire.

Mandatory

Comparisons with commercial power operation.
The VF-S9 Inverter employs the sinusoidal PWM system. However, the output voltage and output cur-
rent do not assume a precise sine wave, they have a distorted wave that is close to sinusoidal wave-
form. This is why compared to operation with a commercial power there will be a slight increase in mo-
tor temperature, noise and vibration.

Operation in the low-speed area
When running continuously at low speed in conjunction with a general purpose motor, there may be a
decline in that motor's cooling effect. If this happens, operate with the output decreased from rated
load.
If you want to run continuously low speed operations at rated torque, please use the VF motor made
especially for Toshiba inverter. When operating in conjunction with a VF motor, you must change the
inverter's motor overload protection level to "VF motor use ({1 7).

Adjusting the overload protection level
The VF-S9 Inverter protects against overloads with its overload detection circuits (electronic thermal).
The electronic thermal's reference current is set to the inverter's rated current, so that it must be ad-
justed in line with the rated current of the general purpose motor being used in combination.

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

Method of lubricating load mechanisms.
Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the lubri-
cating effect. Check with the manufacturer of the reduction gear to find out about operable gearing
area.
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Extremely low loads and low inertia loads
The motor may demonstrate instability such as abnormal vibrations or overcurrent trips at light loads of
50 percent or under of the load percentage, or when the load's inertia moment is extremely small. If that
happens reduce the carrier frequency.

Occurrence of instability
Unstable phenomena may occur 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 such as explosion-proof motors
To deal with the above lower the settings of inverter carrier frequency.
(Do not set to 2.2kHz or lower during vector control).
+ 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.
+ Combined with loads that have sharp fluctuations in rotation such as piston movements
In this case, adjust the response time (inertial moment setting) during vector control or switch to V/f
control.

Braking a motor when cutting off power supply
A motor with its power cut off goes into free-run, and does not stop immediately. To stop the motor
quickly as soon as the power is cut off install an auxiliary brake. There are different kinds of brake de-
vices, 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 motor with brake is connected directly to the output side of the inverter, the brake will not release
because voltage at startup is low. Wire the brake circuit separately from the motor's main circuits.

MC2 (Non-exciting brake)

Three-phase

Three-phase
power supply

power supply

Circuit Configuration 1 Circuit Configuration 2
In circuit configuration 1, the brake is turned on and off through MC2 and MC3. If the circuit is config-
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ured in some other way, the overcurrent trip may be activated because of the locked rotor current when
the brake goes into operation. Circuit configuration 2 uses low-speed signal RY to turn on and off the
brake. Turning the brake on and off with a low-speed signal may be better in such applications as ele-
vators. Please confer with us before designing the system.

1.4.2 Inverters

- Protecting inverters from overcurrent

The inverter has an overcurrent protection function. However because the programmed current level is
set to the inverter's maximum applicable motor, if the motor is one of small capacity and it is in opera-
tion, the overcurrent level and the electronic thermal protection must be readjusted. If adjustment is
necessary, see 5-14 in Chapter 5, 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 improving capacitors

Power factor improving capacitors cannot be installed on the output side of the inverter. When a motor

is run that has a power factor improving capacitor attached to it, remove the capacitors. This can cause
inverter malfunction trips and capacitor destruction.

Inverter

Remove the power factor improving
capacitor and surge absorber

Power factor improving capacitor

Operating at other than rated voltage

Connections to voltages other than the rated voltage described in the rating label cannot be made. If a

connection must be made to a power supply other than one with rated voltage, use a transformer to
raise or lower the voltage to the rated voltage.
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Circuit interupting when two or more inverters are used on the same power line.

(circuit interupting fuse)

MCCB1 MCCB2

MCCB3

MCCBn+1 =

Breaking of selected inverter

There is no fuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one
inverter is used on the same power line, you must select interupting characteristics so that only the

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

M Disposal

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

1.4.3 What to do about leak current

AWarning

Current may leak through the inverter's input/output wires because of insufficient electrostatic capacity on the motor with
bad effects on peripheral equipment. The leak current's value is affected by the carrier frequency and the length of the in-
put/output wires. Test and adopt the following remedies against leak current.

(1) Effects of leak current across ground
Leak current may flow not just through the inverter system but also through ground wires to other sys-
tems. Leak current will cause earth leakage breakers, leak 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 amounts during current detection with the CT.
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Power ﬁ _____ Inverter — M
supply )
-+ =
FLCB Inverter — M
L E_
Leak current path across ground
Remedies:

1.Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter = 3233 .

2.Use high frequency remedial products (Schneider Toshiba electric corporation: Esper Mighty
Series) for earth leakage breakers. If you use equipment like this, there is no need to reduce
the PWM carrier frequency.

3.If the sensors and CRT are affected, it can be remedied using the reduction of PWM carrier
frequency described in 1 above, but if this cannot be remedied since there is an increase in the
motor's magnetic noise, please consult with Toshiba.

(2) Affects of leak current across lines

Thermal relay

= o | 4
] \
<7 T
Power —————x_——— Inverter P + }
supply « T -’
X —
Leak current path across wires LA

(1) Thermal relays
The high frequency component of current leaking into electrostatic capacity between inverter out-
put wires will increase the effective current values and make externally connected thermal relays
operate improperly. If the wires are more than 50 meters long, it will be easy for the external ther-
mal relay to operate improperly with models having motors of low rated current (several
A(ampere) or less), especially the 400V class low capacity (3.7kW or less) models, because the
leak current will increase in proportion to the motor rating.
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Remedies:

1.Use the electronic thermal built into the inverter. \
The setting of the electronic thermal is done using parameter OLn xR ( St ).

2.Reduce the inverter's PWM carrier frequency. However, that will increase the motor's magnetic
noise. Use parameter = 35 3 for setting the PWM carrier frequency.

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

U T1 [_|,_\|_

—
VT2 [—[‘—| I M

W/T3 [_||—|l—

\ Thermal relay j

/

S~

(2) CT and ammeter
If a CT and ammeter are connected externally to detect inverter output current, the leak current's high
frequency component may destroy the ammeter. If the wires are more than 50 meters long, it will be
easy for the high frequency component to pass through the externally connected CT and be superim-
posed on and burn the ammeter with models having motors of low rated current (several A(ampere) or
less), especially the 400V class low capacity (3.7kW or less) models, because the leak current will in-
crease in proportion to the motor's rated current.

Remedies:

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

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

M Installation environment
The VF-S9 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-S9 Inverter. If an accident occurs in which flame
is emitted, this could lead to fire.

%)

3
=
=3
53
a

Pr

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

e

Mandatory

A Warning

Do not install the VF-S9 Inverter in any location subject to large amounts of vibration.
This could cause the unit to fall, resulting in bodily injury.

%,

Check to make sure that the input power voltage is +10%, -15% of the rated power voltage written on
the rating label (+10% when the load is 100% in continuous operation)
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the load is 100%

e

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

Note: The plastic cover has resistance to deformation by the above applicable solvents. They are
not examples for resistance to fire or explosion.
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e Do notinstall in any location of high temperature, high humidity,
moisture condensation and freezing and avoid locations where

there is exposure to water and/or where there may be large
ﬁ_‘: amounts of dust, metallic fragments and oilmist.
e Do notinstall in any location where corrosive gases or grinding
fluids are present.

. Operate in areas where ambient temperature ranges from -10°C to 60°C.
(Operation over 40°C is allowed when peel off the top warning label. And operation over 50°C is al-
lowed when reduce to 70°C or less of rated current.)

5cm 5cm

nnd
Measurement
position

g I Measurement
O X position

Note: The inverter is a heat-emitting body. Make sure to provide proper space and ventilation when install-
ing in the cabinet. When installing inside a cabinet, we recommend peel of the top seal although
40°C or less.

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

to vibration, anti-vibration measures are required. Please

// Note: If the VF-S9 Inverter is installed in a location that is subject
. consult with Toshiba about these measures.

. If the VF-S9 Inverter is installed near any of the equipment listed below, provide measures to insure
against errors in operation.

Solenoids: Attach surge suppressor on coil.
Brakes: Attach surge suppressor on coil.
Magnetic contactors: Attach surge suppressor on coil.
Fluorescent lights: Attach surge suppressor on coil.
Resistors: Place far away from VF-S9 Inverter.
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H How to install

@ Danger

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

Prohibited

Must be installed in nonflammables such as metals.

The rear panel gets very hot so that 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. cuts off input
Mandatory power then engages mechanical brakes).

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 acci-

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

M Installation location
Select a location with good indoor ventilation, place lengthwise in the vertical direction and attach to a metal
wall surface.
If you are installing more than one inverter, the separation between inverters should be at least 5 centime-
ters, and they should be arranged in horizontal rows.
If the inverters are horizontally arranged with no space between them (side-by-side installation), peel of the
ventilation seals on top of the inverters and operate at 40°C or less (model of 3.7kW or less). Operate at
50°C or less (model of 5.5kW or more).

e Standard installation e Horizontal installation (side-by-side installation)
10 centimeters 10 centimeters or
or more more
| Remove seals on
toj
5 centimeters VFS9 5 centimeters VFS9 VFS9 VFS9 i
or more or more
5 Ambient t ture of 40°C o less (model of 3.7KW or less)
i mbient temperature of 40°C or less (model of 3. or less)
10 centimeters Ambient temperature of 50°C or less (model of 5.5KW or more)
y Ormore

The space shown in the diagram is the minimum allowable space. Because air cooled equipment has cooling
fans built in on the top or bottom surfaces, make the space on top and bottom as large as possible to allow
for air passage.
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Note: Do not install in any location where there is high humidity or high temperatures and where there are
large amounts of dust, metallic fragments and oilmist. If you are going to install the equipment in any
area that presents a potential problem, please consult with Toshiba before doing so.

B 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 percent. In
order to suppress the rise in temperature inside the cabinet when this loss becomes heat loss, the interior of
the cabinet must be ventilated and cooled.

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

when operating in a sealed cabinet according to motor capacity are as follows.
Operating motor | _Calorific Values 1 s of forcible air  §  Heat discharge surface
Voltage Class capacity Inverter Type f;:;:i;y | h;ﬂsg:;y cooling ventilation re- area required for sealed
(kW) i I vl quired (m*/min) storage cabinet(m?)
0.2 1 2002PL 23 1 29 0.23 0.8
) 0.4 ! 2004PL 47 ' 60 0.29 1.0
52'8%'\7'5:25: 075 VFS9S- | 2007PL 74 | 8 0.40 14
15 ! 2015PL 1421 169 0.60 2.1
2.2 1 2022PL 239 . 270 0.80 2.8
0.2 1 2002PM 21, 26 0.23 0.8
0.4 » 2004PM 43 54 0.29 1.0
0.75 ! 2007PM 67 | 79 0.40 14
15 1 2015PM 131 150 0.60 2.1
Single-Phase 2.2 VFsg. | 2022PM 168 | 195 0.80 2.8
200V Class 3.7 ) 2037PM 330 374 1.2 4.3
55 ! 2055PL 45 ! 510 17 6.1
7.5 1 2075PL 576 1 635 23 8.1
11 | 2110PM 750 | 820 34 12.0
15 1 2150PM 942 1 1035 46 16.0
0.75 T 2007PL 44 | 57 0.40 1.4
15 1 2015PL 77 1 99 0.60 2.1
2.2 1 2022PL 103 | 134 0.80 238
Three-Phase 3.7 VFse. ! 2037PL 189+ 240 1.2 4.3
400V Class 5.5 | 2055PL 264 | 354 17 6.1
7.5 1 2075PL 358 1 477 2.3 8.1
11 1 2110PL 49 | 650 34 12.0
15 1 2150PL 602 808 46 16.0
Notes

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

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

Ground the inverter ground terminals (=).
Install surge suppressor on any magnetic contactor and relay coils used around the inverter.
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« Install noise filters if necessary.
o Install EMC plate (attached as standard) and shielded wires fit with the EMC plate.

389

o |
|

®
P 0@ [&
o o
EMC plate
o [CRS] o

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.

« Ensure a space of at least 5 centimeters on the left and right sides of the inverters.

* If the inverters are horizontally arranged with no space between them (side-by-side installation), re-
move the ventilation seals on top of the inverters and operate at 40°C or less (model of 3.7kW or less)
or 50°C (model of 5.5kW or more).

« Ensure a space of at least 20 centimeters on the top and bottom of the inverters.
« Install an air deflecting plate so that the heat rising up from the inverter on the bottom does not affect the
inverter on the top.

Ventilation fan

[€— Inverter

Air deflecting plate
g

| — Inverter
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2. ConntM%pt/

@ Danger
« Never disassemble, modify or repair. This can result in electric shock, fire and injury. For repairs, call
your sales agency.
Disassembly
prohibited
« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. This can result
in electric shock or other injury.
« Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). This can
Prohibited result in electric shock or fire.
« Do not allow water or any other fluid to come in contact with the inverter. That may result in electric
shock or fire.
A Warning
« When transporting or carrying, do not hold by the front panel covers.
The covers may come off and the unit will drop out resulting in injury.
Prohibited

2.1

Cautions on wiring

@ Danger

N

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

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

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

electric shock.

Connect output terminals (motor side) correctly.

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

Wiring must be done after installation.

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

The following steps must be performed before wiring.

(1) Shut off all input power.

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

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

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

Tighten the screws on the terminal board to specified torque.

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

9 e Ground must be connected securely.

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

/\ Warning

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

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

Prohibited

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

B Control and main power supply
The control power supply and the main circuit power supply for the VFS9 are the same.
If a malfunction or trip causes the main circuit to be shut off, control power will also be shut off. When
checking the cause of the malfunction or the trip, use the trip holding retention selection parameter.

B Wiring

« Because the space between the main circuit terminals is small use sleeved pressure terminals for the
connections. Connect the terminals so that adjacent terminals do not touch each other.

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

* See the table in 9-1 for wire sizes.

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

@ Danger

O

Prohibited

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 resistors to DC terminals (across PA-PC or across PO-PC).

It could cause a fire.

Connect resistors as directed in the instructions for "Installing separate braking resistors."

First shut off input power and wait at least 10 minutes before touching wires on equipment (MCCB) that
is connected to inverter power side.

Touching the wires before that time could result in electric shock.

Always connect
to ground

Securely connect to ground with a ground wire.
If a secure connection to ground is not made, this could cause electric shock or fire when a malfunction
or leak current occurs.
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2.2.1  Standard connection diagram 1
- sink (common: CC)

This diagram shows a standard wiring of the main circuit.

DC reactor (DCL)
*2 (option) [

Main circuit power supply
200V class: single-phase 200 ~ 240V-50/60Hz

three-phase 200 ~ 230V-50/60Hz
400V class: three-phase 380 ~ 500V-50/60Hz

Braking resistor
(option)

MmccB

R/L1

Main circuit

Filter

Control || Forward
MCCB(2P) circuit
Pomersupm, AL oooo| RY Reverse
50/60Hz g 5 _ OOQ|RST ¢ Reset
? S| Fault detection ¢ VF Sg s1 Preset

*1 1-phase series don't have T/L3 terminal. ~ relay Operation panel speed1

*2 The PO-PA terminals are shorted
abar when shipped from the factory. Comnector for S2¢ Pres%tz
Before installing the DC reactor (DCL), Al speet
remove the bar. communications S3 P sP;;eegzt\’S

Low-speed Common

detection signal

SOURCE
Ol 1

FMV

Current signal:

Designated frequency
attainment signal

o
FMC

SINK

Meter — i
] _ Voltage signal: 0 ~ 10V

External potentiometer

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

*The VIA terminal and Il terminal
cannot be used at the same time.
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2.2.2 _Standard connection diagram 2
- source (common: P24)
DC reactor (DCL)
Main circuit power supply 2 (option) Braking resistor
200V class: single-phase 200 ~ 240V-50/60Hz i : (option)
three-phase 200 ~ 230V-50/60Hz
400V class: three-phase 380 ~ 500V-50/60Hz
MmccB
— R/L1
- Filter Main circuit
—_ I
T T
Control |:|
circuit
Power supply _M.(‘:CB(ZP) 0000 Forward
16200 ~ 240V
S060Hz g Gsie | Fault detection VF-S9 [©20 Reverse
relay S
N - v Operationpanal (o1 | Reset
11-phase series don't have T/L3 terminal.
“2 The PO-PA terminals are shorted by S1 Preset
a bar when shipped from the factory. S:J\Hme:;osr ;gra . speed1
rBSer::;\(,ee\V(v:(:glanF the DC reactor (DCL), communications Erzz%%
Low-speed Peeset
detection signal |gc FMY SOURCE speed3
8 219 5 I -
] 3 8 Current signal:
g [ 5 CC Y 4~ 20mA
O o o Designated frequency
FMC SINK  OUT attainment signal
C VIA VIB PP

Frequency)

1" Voltage signal: 0 ~ 10v

meter

External potentiometer

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

*The VIA terminal and Il terminal
cannot be used at the same time.
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2.3 Description of terminals

2.3.1 _ Main circuit terminals

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

B Power supply and motor connections

- Power supply

Power lines are Motor lines are
connected to R., connected to U., @

S.andT. V.and W.
@ [Ritfsie[tas]  [umvrejws @
|
Circuit J_ 1 e

Motor

J \ J

Note) Model of 3-phase 200V-0.2, 0.4, 0.75kW
don't have grounding terminal.
Ground connecting to flame of inverter.
@ : Flame grounding

B Connections with peripheral equipment

Motor-end surge voltage
suppression filter

Nofuse  Magnetic  Input

ise
breaker  contactor reactor reduction filter

Inverter
Power
supply

Zero-phase
reactor

Braking resistor DC reactor
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B Main circuit
Terminal symbol Terminal function
Grounding terminal for connecting inverter case.

200V class: single-phase 200~240V-50/60Hz
three-phase 200~230V-50/60Hz

RIL1,SIL2,TIL3 | 400V class: three-phase 380~500V-50/60Hz

* Single — phase series don't have T/L3 terminal.

U/T1,Vm2,w/r3 | Connect to a (three-phase induction) motor.

Connect to braking resistors

PAPB Change parameters = 35 % ,F ¥4 Sand~ 32 2 if necessary.

This is a negative potential terminal in the internal DC main circuit. DC common power
PC can be input across the PA terminals (positive potential).
PO.PA Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a

short bar when shipped from the factory. Before installing DCL, remove the short bar.

2.3.2  Control circuit terminals (sink logic)

The control circuit terminal board is the same for all models.
Wire size : See 1.3.2.

JP3
FMV SOURCE

OO0O0O ooooooooooooooo

[Fria[rB[rc] v [Re| [coviajvie]pe] i [Fu] F [ A Rsts ‘sz‘sa‘ccbuﬂpzzt‘mc SINK

Terminal
symbol

Electrical

- ) Invi r internal circui
specifications erter internal circuits

Input/output Function

Shorting across F-CC causes for-
ward rotation; open causes slow- “+24v
down and stop.

Shorting across R-CC causes re-
verse rotation; open causes slow-
down and stop.

Shorting across RST-CC causes a
held reset when the inverter protector
function is operating. Note that when
the inverter is operating normally, it
will not operate even if there is a *Sink-source
short across RST-CC. Switchable (JP301 .

Shorting across S1-CC causes pre- swiichable (JP301) 3.9KV
set speed operation.

Shorting across S2-CC causes pre-
set speed operation.

Shorting across S3-CC causes pre-
set speed operation.

F Input

SINK SOURCE
R Input

No voltage contact +5v
input 24Vdc-5mA or
less

RST Input

81 Input

S2 Input

Multifunction programmablecontact input

S3 Input
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Terminal " Electrical . -
symbol Input/output Function specifications Inverter internal circuits
cc Common to Control circuit's equipotential terminal
Input/output
| +24V
10Vdc (permissible
PP Output Analog input setting power output load current:
10mAdc)
- Multifunction programmable analog input. 4-20mA
] Input Standard default setting: 4(0)~20mAdc in- (internal imped-
«| NP put and 0~50Hz (50Hz setting) or 0~60Hz ) 4009p
(60Hz setting) frequency ance: )
VA Multifunction programmable analog input. | 10Vdc
«| Input Standard default setting: 0~10Vdc input (internal imped-
and 0~80Hz frequency ance: 30kQ)
Multifunction programmable analog input. 10Vde
VIB Standard default setting: 0~10Vdc input . . _
Input and 0~50Hz(50Hz setting) or g:g"g&g"ed
0~60Hz(60Hz setting) frequency.  30k0)
JP302
FMV
1mA full-scale DC RSP
Multifunction programmable analog out- ammeter or 7.5Vdc
put. Standard default setting: output cur- 1mA full-scale dc
M Output rent. Connect a 1mAdc full-scale amme- voltmeter
P! ter or 7.5Vdc (10Vdc)-1mA full-scale volt-
meter. Can change to 0-20mA (4-20mA) 0-20mA (4-20mA)
by jumper JP302 switching. full scale DC am-
meter
Common to A . " .
cc Input/output Control circuit's equipotential terminal
P24 Output 24Vdc power output 24Vdc-100mA

* The VIA terminal and Il terminal cannot be used at the same time.
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-l:y"nr:g;z;l Input/output Function spgﬁggfiilns Inverter internal circuits
+24v SOURCE
JP301
+5Vv
Open collector out-

Multifunction programmable open collector | put : 24Vdc-50mA
ouT Output output. Standard default _settings detect _

and output speed reach signal output fre- | *Sink-source

quencies. switchable

(JP301A)

Multifunction programmable relay contact ?50Vac-2A (cosp =
RC output. Contact ratings: 250Vac -2A (cos¢ | . ;t resistance load
RY Output =1), 30Vdc-1A, 250Vac-1A (cosp = 0.4). :’50Vdc-1A

Standard default settings detect and out- - 250Vac-1A (cosd

put low-speed signal output frequencies. Z 0.4)

Multifunction programmable relay contact _

output. Contact ratings: 250Vac -2A (cos¢ %’)OVac-ZA (cosp =
FLA =1), 30Vdc-1A, 250Vac-1A (cosh = 0.4). | . !
FLB Output Detects the operation of the inverter's 38{/?5_'15}:]"(:6 load
FLC protection function. Contact across FLA- - 250Vac-1A (cosd

FLC is closed and FLB-FLC is opened z 0.4)

during protection function operation. .
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B Sink logic (negative common)/source logic (positive common)
logic switching of input output terminals

Current flowing out turns control input terminals on. These are called sink logic terminals (The end of Type
- form : AN/ WN). The general used method in Europe is source logic in which current flowing into the in-

Source logic

put terminal turns it on(The end of Type - form : WP).

Sink logic

24V,

Output

Common (CC

Input

24V

Input— gyt

Common | ¢

Output

¥ L

Programmable
controller

Inverter

24V,

Common P24

Output F

24V,

o

Input

Output

Programmable
controller

Inverter
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B Logic switching/voltage-current output switching (jumper)

(1) Logic switching
JP301 : Input, JP301A : Output
Switch logic before wiring to inverter and without supplying power. If sink and source are switched when
power is supplied first after logic switching or while power is being input to the inverter, that will destroy
the inverter. First check to make sure that switching is correct and then supply power.

(2) Voltage-current output switching
JP302
Switch the Fm terminal's voltage-current output before wiring to inverter and without supplying power.

FMV(voltage output) Case of
SOURCE
SINK logic

N [o].[o

g HeE

o E o

55 ElollE
FMC(0~20maoutput) SINK

After switching sink-source logic make sure that switching again switching cannot be done easily.

*
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3. Operati

@ Danger

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

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

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

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

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

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

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

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

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

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

Turn input power on after attaching the front cover.

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

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

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

injury.
A Warning
« Do not touch heat radiating fins or discharge resisters. These device are hot, and you'll get burned if
you touch them.
Contact
prohibited
« Always observe the permissible operating ranges of motors and other equipment (see the instruction
manual for the motor).
If these ranges are not observed, it could result in injury.
Prohibited
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3.1 How to operate the VF-S9

Overview of how to operate the inverter with simple examples.

Example 1 Setting the operation frequency using built-in potentiometer and run-
ning and stopping using the operation panel.

(1) Wiring

Main circuit

_;_—j@e

(2) Parameter setting (default setting)

Title Function Programmed value
Chbc Command mode selection 1
o i i
il Frequency setting mode selection 2

(3) Operation

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

Frequency setting: Set adjusting position of notches on the potentiometer.
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ning and stopping using the operation panel.

(1) Wiring

Example 2 Setting the operation frequency using the operation panel and run-

Main circuit

J__—«fe

(2) Setting parameters

Title Function Programmed value
Chbe Command mode selection 1
o " "
i Frequency setting mode selection 1

(3) Operation

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

Frequency setting: Set with the @ @ keys on the operation panel.

To store the set frequencies in memory, press the @ key.
F L and the set frequency will flash on and off alternately.
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Example 3 Setting the operation frequency using built-in potentiometer and run-
ning and stopping using external signals.

Wiring

Motor

(1)

Main circuit
Forward rotation signal

Reverse rotation signal

cc Common

e
(2) Parameter setting (default setting)
Title Function Programmed value

fhbd Command mode selection 0

[ =8 g ¥ g . .

o Frequency setting mode selection 2

(3) Operation
Run/stop: ON/OFF input to F-CC and R-CC. (Set JP301 to Sink logic)
Frequency setting: Set adjusting position of notches on the potentiometer.
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Example 4 Operation frequency setting, running and stopping using external
signals.

(1) Wiring

Motor
MccB ~t

SIL2
T3

Main circuit

Forward rotation signal

Reverse rotation signal

Common

Current signal: 4 ~ 20mA

Voltage signal: 0 ~ 10V

External potentiometer
(or voltage signal to VIA-CC 0~ 10V)

(2) Parameter settin

Title Function Programmed value
Chdd Command mode selection 0
FhRO: Frequency setting mode selection 0

(3) Operation
Run/stop: ON/OFF input to F-CC and R-CC. (Set JP301 to Sink logic.)
Frequency setting: VIA and VIB: 0-10Vdc (external potentiometer)
1] : Input 4-20mAdc.
Note) The VIA terminal and Il terminal cannot be used at the same time.
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3.2  Simplified Operation of the VF-S9

The procedures for setting operation frequency and the methods of operation can be selected from the following.
(1

(2
. (1) Setting using external signals to the terminal board
[ Frequency setting ] : (0-10Vdc, 4-20mAdc)
(2) Setting using the operation panel
(3) Setting using the potentiometer on the inverter
main unit

=

Run and stop using external signals to the terminal
board
Run and stop from the operation panel

-

Use the basic parameters £ {77

for selecting.

(command mode selection) and F {13 (frequency setting mode selection)

Title Function Adjustment range Default setting
T | command mode selection | 0: Terminal board; 1: Operation panel 1
s taP?] Frequency setting mode 0: Terminal board; 1: Operation panel;
IR x} " . " 2
selection 2: Internal potentiometer

Steps in setting parameters]

Key operated LED display Operation
-~ - Displays the operation frequency (operation stopped). (When standard
e monitor display selection= 7 13 is set to 2 [Operation frequency])

o Press the MON key to display the first basic parameter S} !
~ (automatic acceleration/deceleration).

Press either the A key or theV key to select " g "

B Press the ENTER key to display the parameter setting. (Standard default
setting:{ )

®
G

Change the parameter to (Terminal board) by pressing theA key.

®
©

Press the ENTER key to save the changed parameter. —_{Jic and the

parameter set value are displayed alternately.

Press either the A key or the 7 key to select "= 2.3 "

®
o

2 Press the ENTER key to display the parameter setting. (Standard default
setting: 2 )

Change the parameter to} (Operation panel) by pressing the A key

Press the ENTER key to save the changed parameter.= 323 and the
parameter set value are displayed alternately.

NO
MO,

N

{eFN0g

*  Pressing the MON key twice returns the display to standard monitor mode (displaying operation frequency).
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3.2.1  How to start and stop

(1) Start and stop using the operation panel keys (£ 7 0d : 1)
Use the \RUN/ and @ keys on the operation panel to start and stop the motor.

RUN: Motor starts.

STOP: Motor stops (slowdown stop).
i

(2) Start and stop using external signals to the terminal board (£ 8o : &)

Use external signals to the inverter terminal board to start and stop the motor. (Set JP301 to sink logic)

Short [F]and [CC] tzrmmals:  Coast stop

run ar The standard default setting is for slowdown stop. To
Open and terminals: make a coast stop, assign an ST terminal function to

slow down and stop an idle terminal using the programmable terminal
function. And set the = 133 :ST signal selection.
For coast stop, open the ST-CC when stopping the
motor in the state described at left. The monitor on
the inverter at this time will display 3F & .

Motor speed Coast stop

Slowdown stop H
Frequency F-CC I o
- o

FcCco ON sT-cC
— ———oOFF

3.2.2 How to set the frequency

(1) Setting the frequency using the potentiometer on the inverter main unit
(Frbd:2)

Set the frequency with the notches on the potentiometer.

Move clockwise through the higher
notches for the higher frequencies.
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(2) Setting the frequency using the operation panel (F L : )

Set the frequency from the operation panel.

: Moves the frequency up

@ : Moves the frequency down

B Example of operating a run from the panel
Key operated LED display Operation
- Displays the operation frequency.

oo (When standard monitor display selection= 7 13 is set to 0 [opera-
tion frequency])

@ @ S20 Set the operation frequency.

@ SODeRC Press the ENT key to save the operation frequency. = I and the set
== T = | frequency are displayed alternately.

s0n Pressing the A key or the 7 key will change the operation frequency
A even during operation.

(3) Setting the frequency using external signals to the terminal board (F 15 : &)

B Frequency setting
1)  Setting the frequency using external potentiometer

*

Potentiometer control
Set frequency using the potentiometer (1~10kQ-
1/4W)

For more detailed information on adjustments,
see 6.5.

Setting frequency using 501z or 60HZ
the potentiometer

Frequency

0

MIN MAX
The input terminal VIB can be used in the same way and VIA and VIB are automatically
switched by the default settings. Set parameters to specify priority. For more details, see
6.5.

Note: The VIA terminal and Il terminal cannot be used at the same time.

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

* voltage signal
Setting frequency using voltage signals (0~10V). For

+ VIA more detailed information on adjustments, see 6.5.
Voltage signal 0-10Vdc
50Hz or 60Hz
B Frequency
0
Ovde 10Vde

The input terminal VIB can be used in the same way. VIA and VIB are automatically switched
by the default settings. Set parameters to specify priority. For more details, see 6.5.
Note: The VIA terminal and Il terminal cannot be used at the same time.

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

Current signal
Setting frequency using current signals (4~20mA). For

+ n more detailed information on adjustments, see 6.5.
Current signal 4-20mAdc

50Hz or 60Hz

- Frequency

Setting of parameters also allow 0-20mAdc.
Note: The VIA terminal and Il terminal cannot be used at the same time.

Amade 20mAde
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4. Basic VE-S9 operations—

The VF-S9 has the following three monitor modes.

: The standard inverter mode. This mode is enabled when

[Standard monitor mode] .
inverter power goes on.

This mode is for monitoring the output frequency and setting the frequency desig-
nated value. In it is also displayed information about status alarms during running and
trips.
o Setting frequency designated values - see 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 level.
=N When a voltage is generated at or higher than the over voltage stall
level.

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

He When temperature inside the inverter rises to the overheating protec-
tion alarm level.
Model of 3.7kW or less : about 115°C.
Model of 5.5kW or more : about 92°C

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

[_For more on how to set parameters, see 4.1]

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

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

[_For more on how to use the monitor, see 8.1]

Pressing the key will move the inverter through each of the modes.
Standard monitor mode @

Status monitor mode Setting monitor mode
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Setti it d
4.1  How to set parameters

The standard default parameters are programmed before the unit is shipped from the factory. Parameters can be

divided into three major categories. Select the parameter to be changed or to be searched and retrieved.
Basic parameters 1 The basic parameters that must be programmed be-
fore the first use.

[ Extended parameters ] : The parameters for detailed and special setting.

[ User parameters : Indicates parameters that are different from the stan-
P dard default setting parameters. Use them to check
(automatic edit function) after setting and to change setting.

(Parameter title: 5~ 33
When the standard settng (=<4 = =23 is entered, this
parameter is displayed.

[ Setup parameters ]

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

3@ 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 1 or equal to or lower thani T .
While these codes are flashing on and off, no change can be made to any parameter.
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4.1.1  How to set the basic parameters

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

*

*

*

shipped from the
Switches to the setting monitor mode. factory with set
be changed from "Table
understand during the
@ Reads the programmed parameter operation, press the

[Steps in key entry for basic parameters] The inverters are
parameters by default.
' Select the parameter to
Selects parameter to be changed. of parameters”.
If there is something
' that you do not
setting. MON key to return to

the 2 3 indication.

@ @ Changes the parameter setting.

Saves the changed value of the
parameter setting.

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

60Hz).
Key operated LED display Operation
Displays the operation frequency (operation stopped). (When stan-
oo dard monitor display selection= 7 !J is set to 0 [operation fre-
quency]).
@ Qi Press the MON key to display the first basic parameter &1}
_ - (automatic acceleration/deceleration).
@ @ =g Press either the A key or the W7 key to select "F H .
@ =200 Pressing the ENTER key reads the maximum frequency.
Im Nl i
[ 8
@ @ so0 Press the V key to change the maximum frequency to 60Hz
SO0 o £ Press the ENTER key to save the changed maximum frequency. &= H
= and frequency are displayed alternately.
After this, —Displays the same —>Switches to the —Displays names
programmed pa- display in the of other parame-
rameter. status monitor ters.

mode.
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4.1.2 How to set extended parameters

The VF-S9 has extended parameters to allow you to make full use of its functions. All extended parameters
are expressed with F and three digits.

F 100~F 193
F200~F233
F300~F333

Eunn-Fug9g
ﬁ' foo e

Basic parameter

F500~599
F30~799

~300~+3239

Press the A key and the ¥ key
to select the parameter to be
changed. Then, press the
ENTER key to display the set
parameter.

Press the MON key once and use the
A key and the ¥ key to select & — — —
from the basic parameters.

[Steps in key entry for extended parameters]

: Switches to the setting monitor mode. (displays=i_3 1)
@'@ : Selects "= - — — " from basic parameters.

@ : Displays the first extended parameter.

@ : Selects the extended parameter to be changed.
@ : Reads the programmed parameter setting.

\/

@ @ : Changes the parameter setting.
@ * Saves the changed value of the extended parameter setting.

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

B Example of parameter setting
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The steps in setting are as follows.
Example of changing the dynamic braking selection &30 from0to 1.

Key operated LED display Operation
Displays the operation frequency (operation stopped). (When stan-
oo dard monitor display selection™ — 13 is setto™} [operation fre-
quency])

Press the MON key to display the first basic parameter

MON = 81} ! (automatic acceleration/deceleration).
Press either the A key or theV key to change to the parameter
F--- groupl= — — — .
= Tn Press the ENTER key to display the first extended parameter
s F :DD

Press the A key to change to the dynamic braking selection

F30% |fa3ng

Pressing the ENTER key allows the reading of parameter setting.

Press the A key to change the dynamic braking selection from{Z
. tol.

. — Pressing the ENTER key alternately flashes on and off the parameter
e 304 and changed value and allows the save of those values.

OPNC,
®®®®®

If there is anything you do not understand during this operation, press the MON key several times to
start over from the step of # 1} ! display.

4.1.3 Search and resetting of changed parameters

Automatically searches for only those parameters that are programmed with values different from the stan-
dard default setting and displays them in the user parameter group S 12 Parameter setting can also be
changed within this group.

Notes on operation

When a value is reprogrammed that is the same as the standard value, there will be no display within

o
[ LS

The parameters programmed by the setup parameter are also displayed as changed parameters.
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B How to search and reprogram parameters
The operations of search and resetting of parameters are as follows.

Key operated LED display Operation
Displays the operation frequency (operation stopped). (When stan-
oo dard monitor display selection= ~ !Q is set to!} [operation fre-
quency])
=10 ] Press the MON key to display the first basic parameter
- R ! (automatic acceleration/deceleration).
@ @ oy Press either the A key or theV/ key to select"C— 4§ "
@ I Press the ENTER key to enable the user parameter automatic edit
Y function.
@ u--F Searches for parameters that are different in value from the standard

(3 — — ) | default setting and displays those parameters. Press the ENTER key
or the A key to change the parameter displayed. (Pressing the 37
key moves the search in the reverse direction).

arC

- @ = Press the ENTER key to display the set value.
a]
]

Press the A key and 7 key to change set value.

@ S, Dol C Press the ENTER key to save the changed value. The parameter
s "—'— | name and the programmed value will flash on and off alternately.

) U--F Use the same steps as those given above to display parameters that
'} — — ) | youwant to search for or change setting with theA key and 'V key.

Bl
@(@) 5 - When5~ 1! appears again, the search is ended.

Pzg:g:;er A search can be canceled by pressing the MON key. Press the MON
1 key once while the search is underway to return to the display of pa-

= 0N rameter setting mode.
‘I" ~ After that you can press the MON key to return to the status monitor
oo mode or the standard monitor mode (display of operation frequency).

If there is something that you do not understand during this operation, press the key several
times and start over again from the step of R1} | display.

D-6



thanglongautomation.com - 0968.363.567

TOSHIBA E6580757

4.1.4 _How to program setup parameters [ setup parameters |

When the standard parameter = 7 is set to J (standard default setting), the setup parameter is displayed.
Setting the setup parameter enable to operate.

The setup parameter selects either 50Hz or 60Hz for the base motor frequency.

Set this in line with the specifications of the motor.

The setup parameters automatically program the base motor frequency and related parameters, but those
parameters can be reprogrammed later.

The steps in setting are as follows

Key operated LED display Operation
H=5o Displays the base motor frequency.
@ @ S0 Press either the A key or the 7 key to select 50Hz or 60Hz.
, . Press the ENTER key to set the base motor frequency and related pa-
@ Hal - rameters.
'~ 1. will be displayed during the setting.
o0 Displays the operation frequency (while stopped)

Setting of the following parameters can be changed by the setup parameters.
They are displayed as changed parameters during O Lisearches .
If select of 60Hz, i and i D are not displayed as changed parameters.

Setting value 50 [ 60
Title Function Setting value
[ Upper limit frequency 50Hz 60Hz
ol Base frequency 1 50Hz (sg?]:azrd)
ISR Base frequency 2 50Hz (Stgggazrd)
204 Frequency at VIA input point 2 50Hz 60Hz
212 Frequency at VIB input point 2 50Hz 60Hz
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4.1.5 Parameters that cannot be changed while running

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

Basic parameters
91+ ' (Automatic acceleration/deceleration)
12 (Automatic torque boost)
RU3  (Automatic environment setting)

RS- (Automatic function setting)
} Set 703 andCMM3dand F i3 dcan

be changed while the inverter is running.

M3 (Command mode selection)
£ M0 3 (Frequency setting mode selection)

[=™] (Maximum frequency)
9P (Default setting)
=1 (VIF control mode selection)

M (Electronic thermal protection characteristics selection)
Extended parameters

F 207 Supply voltage correction

= <D Auto-tuning

<2 ERated capacity ratio of motor to inverter

4.1.6__ Returning all parameters to standard default setting

Setting the standard default setting parameter i= SP1t0 3, all parameters can be returned to the those factory
default settings. (Except for =)

When = '3 is set to 3, the set up parameter is displayed. Setting the setup parameter enable to operate,
See 4.1.4.

Note: For more details on the standard default setting parameter = '3, see 5.7.

Notes on operation

* We recommend that before this operation you write down on paper the values of those parameters,
because when setting =4 to 3, all parameters with changed values will be returned to standard
factory default setting.
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B Steps for returning all parameters to standard default setting
Key operated LED display Operation
] . Displays the operation frequency (perform during operation stopped).

Press the MON key to display the first basic parameter

FHJ ' 11 ! (automatic acceleration/deceleration).

@ @ =g Press the A key or the V key to change to i= 3P .

Pressing the ENTER key displays the programmed parameters.
@ =] (= S will always display zero " " on the right, the previous set-
ey | .
ting on the left.)

Press the A key or the V key to change the set value. To return to

e
@ @ R standard factory default setting, change to "3

@ [P Pressing the ENTER key displays "t~ 1=. " while returning all pa-

rameters to factory default setting.
3= . The monitor returns to the display of setup parameters.
e Set the setup parameters. See. 4.1.4.

If there is something that you do not understand during this operation, press the MON key several

times and start over again from the step of =13 ! display.
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5. BasicW

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

5.1  Setting acceleration/deceleration time

: Acceleration time 1

: Deceleration time 1

: Automatic acceleration/deceleration

* Function

1) For acceleration time & I, program the time that it takes for the inverter output frequency to go from
OHz to maximum frequency & .
2) For deceleration time £ i program the time that it takes for the inverter output frequency to go from
maximum frequency & iHto OHz.

5.1.1  Automatic acceleration/deceleration

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

* Automatically adjusts acceleration and deceleration time within the inverter rated current in a range that
goes from 1/8 to infinity of programmed RICand 3 E Ctime. 1t goes to the optimum value taking a mar-
ginal allowance into consideration.

[Ry =2

* Automatically adjusts to the shortest time within 120% of the inverter rated current. It is a value that is ob-
tained attaching importance to acceleration/deceleration time.

Output When load is small
frequency (Hz)

FA
>

frequency (Hz)

EA

o
—>
Acceleration

Accelerationideceleration time
- decrease

ime Deceleration time

Time (s)

[}

When load is large

f—>
Acceleration time

Deceleration time
me
> increase

Time (s)

| SetA1} | (automatic acceleration/deceleration) to} org .
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Parameter setting]

Title Function Adjustment range Default setting
0: Disabled (manual)
= L 1 | Automatic acceleration/deceleration 1: Optimum rate 0
2: Minimum rate

# When automatically setting acceleration/deceleration time, always change the acceleration/deceleration
time so that it conforms with the load. For inverters that requires a fixed acceleration/deceleration time, use
the manual settings (R _ C, I E ).

7 Setting acceleration/deceleration time ( RCCQE C) in conformance with mean load allows optimum
setting that conforms to further changes in load.

+¢ Use this parameter after actually connecting the motor.

7¢ Acceleration may not be complete if the load is such that the inverter is operated in the rated current vicin-

ity. If acceleration is incomplete, set acceleration/deceleration time manually (R} =0 ).

Methods of setting automatic acceleration/deceleration

Key operated LED display Operation
D D Displays the operation fre'quency. (When standard monitor display

selection = 71 i3 is set tois [operation frequency]).
Rl

i Press the MON key to display the first basic parameter Qi !
! (automatic acceleration/deceleration).

Press the ENTER key to display the parameter setting.

®
a|c

Press the A key to change the parameter to! or2 .

®

@ =T Press the ENTER key to save the changed parameter. R} | and
= the parameter are displayed alternately.

5.1.2 Manually setting acceleration/deceleration time

Set acceleration time from OHz operation frequency to maximum frequency & i and deceleration time as the
time when operation frequency goes from maximum frequency & - to OHz.

Output
frequency (Hz)
Ex 11 1= (manual setting)
o >
Time (s)
Parameter setting]
Title Function Adjustment range Default setting
| Acceleration time 1 0.1-3600 seconds 10.0
3= T | Deceleration time 1 0.1-3600 seconds 10.0

E-2



thanglongautomation.com - 0968.363.567

TOSHIBA E6580757

7 If the programmed value is shorter than the optimum acceleration/deceleration time determined by load
conditions, overcurrent stall or overvoltage stall function may make the acceleration/deceleration time
longer than the programmed time. If an even shorter acceleration/deceleration time is programmed, there
may be an overcurrent trip or overvoltage trip for inverter protection. (for further details, see 13.1).

5.2 Increasing starting torque

: Automatic torque boost

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

Title Function Adjustment range Default setting

0: Disabled 0
1: Sensorless vector control + auto-tuning

132 | Automatic torque boost

Note: Parameter displays on the right always return to 0 after setting. The pervious setting is displayed on the left.
Ex.

1) When using vector control (increasing starting torque and high-precision opera-
tions)

| Set the automatic control 312 to! (sensorless vector control + auto-tuning) |

Setting automatic control [SH=STY (sensorless vector control + auto-tuning) provides high starting torque
bringing out the maximum in motor characteristics from the low-speed range. This suppresses changes in
motor speed caused by fluctuations in load to provide high precision operation. This is an optimum feature for
elevators and other load transporting machinery.

Methods of setting

Key operated LED display Operation
Displays the operation frequency. (Perform during operation
o0 stopped.) (When standard monitor display selection® 7 13 is set to

2} [operation frequency])
Press the MON key to display the first basic parameter Ri_}

v
Rt (automatic acceleration/deceleration).
=1 Press the A key to change the parameter to =12 (automatic torque
- boost).
@ D G Press the ENTER key to display the parameter setting.
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Key operated LED display Operation
a ! Press the A key to change the parameter to 1 (sensorless vector
control + auto-tuning).
a2 Press the ENTER key to save the changed parameter. R {2 and
' - the parameter are alternately displayed.

Note 1: Setting V/F control selection P to 3 (sensorless vector control) provides the same characteristics as
when &3 T (auto-tuning) is set to 2. = See 5.12

If vector control cannot be programmed....

First read the precautions about vector control in 5.12, 6.
1) If the desired torque cannot be obtained, see 6.13, 3.
2) If auto-tuning error "= i= ~ " appears, see 6.13, 3.

W AL 2 (automatic torque boost) and Pi= (V/F control mode selection)
Automatic torque boost is the parameter for setting V/F control mode selection (Pt ‘3 ) and auto-
tuning (£ 400 together. That is why all parameters related to =12 change automatically when

FLi2is changed.

Automatically programmed parameters
RU2 Pt Fu00
Check the programmed value of P &= .
0 Displays i} after resetting - (IfR 2 isnot changed, it becomes 0 -
(V/F constant) )
, | Sensorless vector control Executed
* | + auto-tuning 2 | Sensorless vector control (4 after execution)

2) Increasing torque manually (V/F constant control)

The VF-S9 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.

If VIF constant control is programmed after char;ging AUz
Set V/F control mode selection & & to 0 (V/F constant)
= See 5.12.

Note 1: If you want to increase torque further, raise the setting value of manual torque boost & .
How to set manual torque boost parameter w & = See 5.13.
Note 2: V/F control selection P = to 1 (variable torque) is an effective setting for the load on such

equipment as fans and pumps. = See 5.12.
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5.3  Setting environmental protection

: Automatic environment setting

* Function
This automatically programs all parameters related to inverter environmental protection (auto-restart or
ride-through control after momentary power failure, supply voltage correction, acceleration/deceleration S-
pattern).
This parameter is especially suitable for wind force or hydraulic machinery such as fans and pumps
Note: Do not use this parameter for equipment such as transporters, since it is dangerous to operate
automatically such equipment after temporary stops.

Parameter setting]

Title Function Adjustment range Default setting
e . . " 0: Disabled
B33 | Automatic environment setting 1: Automatic setting 0
Values of automatically programmed parameters
Title Function HH Default setting
=37 1 | Auto-restart control selection 1: At auto-restart after 0: Disabled
momentary stop
£ 302 | Regenerative power ride-through control | 1: Enabled 0: Disabled
1: Supply voltage 1: Supply voltage cor-
£33 | Supply voltage correction corrected, output volt- rected, output voltage
age limited limited
=t Acceleration/deceleration 1 pattern 1: S-pattern 1 0: Linear
s p: P

5.4  Setting parameters by operating method

: Automatic function setting

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

Parameter setting]

Title Function Adjustment range Default setting
0: Disabled
1: Coast stop
R | Automatic function setting 2: 3-wire operation 0
3: External input UP/DOWN setting
4: 4-20mA current input operation
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Automatically programmed functions and parameter set values
Default setting 1: Coast stop 2: 3-wire opera- 3: External input 4:4-20mA current
tion UP/DOWN set- input operation
ting
=Osd 2: Potentiometer | 2: Potentiometer | 2: Potentiometer T ggsﬁ“on 0: Terminal board
._F!._, 1:;)::;atlon 0: Terminal board | 0: Terminal board | 0: Terminal board | 0: Terminal board
[ ()] 2:F 2:F 2:F 2:F 2:F
ISEREIG) 3:R 3:R 3:R 3:R 3:R
= 1 13 (RST) 10: RST 10: RST 10: RST 10: RST 10: RST
= & ug(S1) 6: SS1 6: SS1 6: SS1 41: UP 6: 881
52 7:882 7:882 7:882 42: DOWN 38: FCHG
IS SN ) 8:5S3 1:8T 49: HD 43:CLR 1:ST
0: Activated by 0: Activated by
=336 1: Always active turning ST on 1: Always active 1: Always active turning ST on
active active
200 0: VIA/II 0: VIA/II 0: VIA/II 3: UP/DOWN 0: VIA/I
=20 - - - - 20%
= - - - - -
=] - - - - -
Feo= - : : - :
F2 1o - - - 1 -
=R - - - 0.1Hz -
e - - - 1 -
== - - - 0.1Hz -

Disabled (Ris4 : 3 )

Input terminals and parameters are standards programmed at the factory.

Coast stop (Rt~ : )

Setting for coast stopping. ST (standby signal) is assigned to the S3 terminal and the operation is controlled
by the on and off of the S3 terminal.

3-wire operation (i3 : 2 )

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

External input UP/DOWN setting

(RBu-:3)

Allows setting of frequency with the input from an external contact. Can be applied to changes of frequen-
cies from several locations. UP (frequency up signal input from external contact) is assigned to the S1 ter-
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minal, and DOWN (frequency down signal input from external contact) are assigred to the S2 and CLR (fre-
quency up/down clear signal input from external contact) are assigned to the S3 terminals respectively.
Frequencies can be changed by input to the S1 and S2 terminals.

4-20mA current input operation

B )

Used for setting frequencies with 4-20mA current input. Priority is given to current input and FCHG (fre-
quency command forced switching) and ST (standby terminal) are assigned to the S2 and S3 terminals re-
spectively. Remote/manual control (by different frequency commands) can be switched by input to the S2
terminal. The S3 terminal can also be used for coast stop.

5.5 Selection of operation mode

: Command mode selection

E 0~ |: Frequency setting mode selection

* Function
These parameters are to program which command to the inverter (from operation panel or terminal board)
will be given priority in running/stopping the operation and in frequency setting (internal potentiometer, op-
eration panel or terminal board).

<Command mode selection>

Title Function Adjustment range Default setting |
[Pp—— " 0: Terminal board
_ 2 | Command mode selection 1: Operation panel 1

[Setting value

a: Termm‘al board ON and OFF of an external signal Runs and stops operation.
operation

.. Press the and keys on the operation panel to Run and stop a run.
'~ {_operation Performs the Run and stop of a run when the optional expansion panel is used.
There are two types of function: the function that conforms to commands selected by 18 and the func-
tion that conforms only to commands from the terminal board. See the table of input terminal function selection
in Chapter 11.

When priority is given to commands from a linked computer or terminal board, they have priority over the set-
ting of £ 1143 .

*

*

<Frequency setting mode selection>

Title Function Adjustment range Default setting
0: Terminal board
=Nog Frequency setting mode selection 1: Operation panel 2
2: Internal potentiometer
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[Setting values]

Frequency setting commands are entered by external signals. (VIA/VIB termi-
nals: 0-10Vdc or Il terminal: 4-20mAdc)

Terminal board

Press the @ key or the @ key on either the operation panel or the ex-
pansion panel (optional) to set frequency.

The internal potentiometer to the inverter is used for setting frequencies. Turning
the notches clockwise raises the frequency.
4 No matter what value the command mode selection = " and the frequency setting mode selection eNos
are set to the control input terminal functions described below are always in operative state.
* Reset terminal (default setting: RST, valid only for tripping)
« Standby terminal (when programmed by programmable input terminal functions).
e External input trip stop terminal (when programmed by programmable input terminal functions)

4 To make changes in the command mode selection — 33 and the frequency setting mode selection =¥,

first stop the inverter temporarily. (Can be changed while in operation when =00 s setto E’.)

B Preset-speed operation
T332 set to ' (Terminal board).
D3 validin all setting values.

5.6  Meter setting and adjustment

: Meter selection

F=fyl : Meter adjustment

¢ Function
The signal output from the FM terminal is an analog voltage signal.
For the meter, use either a full-scale 0-1mAdc ammeter or full-scale 0-7.5Vdc (or 10Vdc) voltmeter.
Note that the jumper pin JP302 can be set to switch to 0-20mA (4-20mA) current output. Adjust to 4-
20mA with =532 parameter (meter bias).
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B Adjustment scale with meter adjustment = It parameter
Connect meters as shown below.

<Frequency meter> <Ammeter>

Meter: ammeter

+ Meter: frequency meter fetor amm
Gmrian=1)

(default setting) s

VF—S9 VF—89

cC cc

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

The reading of the

= Optional frequency meter: QS-60T 7 Make the maximum ammeter scale at least 150
percent of the inverter's rated output current

Connected meter selection parameters]
Title Function Adjustment range Default setting

0: Output frequency

1: Output current

2: Set frequency

3: For adjustment (current fixed at 100%)

4: Inverter load factor

5: Output power

=48] Meter adjustment - -

£ M5 | Meter selection

B Resolution
All FM terminals have a maximum of 1/256

B Example of 4-20mA programmed output (for details, see 6.15.10)

r 1
F892:0 F592:20 | S the FEI2 !
100% 100% ! ifadjusting the bias.

a1
s

0% 20mA o om
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[Example of how to adjustment the FM terminal frequency meter]

Use the meter's adjustment screw to pre-adjust zero-point.
Key operated LED display Operation

500 Displays the operation frequency. (When standard monitor display selec-
- Y | tionF 7 1D is settol [operation frequency]

@ =TH] Press the MON key to display the first basic parameter R} ! ! (automatic
=t acceleration/deceleration) .
@ @ 0 Press either the A key or the ™ key to select "= 1 "
@ = Press the ENTER key to display the operation frequency.
50. 0 Press 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]
It's easier to make the adjustment if
you push and hold for several seconds.

@ Sooesn The adjustment is complete. = 1} and the frequency are displayed alter-
o ' 4 nately.
The display returns to its original indications (displaying the operation
50. 0 frequency). (When standard monitor display selection
£ 710 is set o} [operation frequency].

B Adjusting the meter in inverter stop state
If, when adjusting the meter for output current, there are large fluctuations in data during adjustment, making
adjustment difficult, the meter can be adjusted in inverter stop state.
When setting FRSLto3for adjustment (100% fixed current), a signal of absolute values will be output
(inverter's rated current = 100%). In this state, adjust the meter with the /¢ (Meter adjustment) parameter.
After meter adjustment is ended, set FRSitol (output current).

5.7  Standard default setting
: Default setting

e Function
Allows setting of all parameters to the standard default setting, etc. at one time.

Title Function Adjustment range Default setting
0 ~2: - (invalid)
3: Default setting
=1 Standard setting mode selection 4: Trip clear 0
5: Cumulative operation time clear

6: Initialize inverter type information
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* This function will be displayed as ‘= during reading on the right. This previous setting is displayed.
Ex.

* =3P cannot be set during the inverter operating. Always stop the inverter first and then program.

[Setting values]
Default setting( =492 =3) |

Setting = ‘= P to S will return all parameters to the standard values that were programmed at the factory.
¥ When 3 is programmed, | { = !=:Wwill be displayed for a short time after setting and will then be erased

and displayed the original indication (| 5 3 -setup parameter). Trip history data will be cleared at this

time. For setting setup parameters, see 4.1.4.

Trip clear(= S92 =44 ) |

Setting = ‘= P to Yinitializes the past four sets of recorded error history data.

7 (The parameter does not change.)
Cumulative operation time clear (= 4 —5 ) |

Setting = '3 2 to 'S allows the initial resetting of the cumulative operation time monitor (0 [zero] time).
Initialize inverter type information (& 4P =5 )

Setting &= '3 7 to 5 clears the trips when an £ = '3 format error occurs. But if the £ = '3 displayed, call

us.

5.8  Selecting forward and reverse runs (operation panel
only)

: Forward/reverse run selection

L. Function
Program the direction of rotation when the running and stopping are made using the RUN key and STOP
key on the operation panel. Valid when{Z 33 (command mode) is set to 1 (operation panel).

B Parameter setting
Title Function Adjustment range Default setting

Fr Forward/reverse run selection 0: Forward run_1: Reverse run 0
* Check the direction of rotation on the status monitor.
&~ —F: Forward run
&~ —~: Reverse run = For monitoring, see 8.1.
* When the F and R terminals are used for switching between forward and reverse rotation from the ter-
minal board, the & + forward/reverse run selection is rendered invalid.
Short across the F-CC terminals: forward rotation
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Short across the R-CC terminals: reverse rotation
* Reverse rotation is valid if short across the F-CC terminals and R-CC terminals at the same time.

* This function is valid only when =¥ is set to 1 (operation panel).

5.9 Maximum frequency

e 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.

Maximum frequency

Output frequency When
(Hz)A Erson
2

80Hz  This function determines the
When maximum value in line with the

60Hz E:SOHZ ratings of the motor and load.
* Maximum frequency cannot be

adjusted during operation. To

adjust, first stop the inverter.

0 100%  Frequency setting signal (%)

* If & His increased, adjust the upper limit frequency '\ as necessary.

B Parameter setting
Title Function Adjustment range Default setting

X Maximum frequency 30.0 ~ 400 (Hz) 80.0

5.10 Upper limit and lower limit frequencies

Ll : Upper limit frequency

Lower limit frequency

e Function
Programs the lower limit frequency that determines the lower limit of the output frequency and the upper
limit frequency that determines the upper limit of that frequency.
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0 100%

Frequency setting signal

*  Frequencies that go
higher than i_1_ will
not be output.

W Parameter setting

Output frequency (Hz)

FA A

Lol

>

100%

Frequency setting signal

*  The output frequency
cannot be set at less

thani_ .

Title Function Adjustment range Setting after setup
[ Upper limit frequency 05~FH (Hz) 50 or 60 *
Ll Lower limit frequency 0.0 ~iJi (Hz) 0.0

* Setting value depending on the end of Type — form.
AN, WN : 60Hz, WP : 50Hz

5.11 Base frequency

: Base frequency 1

* Function
Sets the base frequency in conformance with load specifications or the motor's rated frequency.

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

A
Base frequency voltage
=
@
g
2
g
S
]
0 >
Output frequency (Hz)
Title Function Adjustment range Setting after setup
. Base frequency 1 25 ~ 400 (Hz) 50 or60 *

*

Setting value depending on the end of Type — form.

AN, WN : 60Hz, WP : 50Hz
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5.12 Selecting control mode

: V/F control mode selection

¢ Function

With VF-S9, the V/F controls shown below can be selected
OV/F constant
OVariable torque
OAutomatic torque boost
OSensorless vector control '
OAutomatic energy-saving

(*1) "Automatic torque boost Ri_! !

time.

parameter can automatically set this parameter and auto-tuning at a

W Parameter setting
Title Function Adjustment range Default setting
0: V/F constant
1: Variable torque
Pe V/F control mode selection 2: Automatic torque boost 0
3
4

: Sensorless vector control
. Automatic energy-saving

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

e ] Displays the operation frequency. (When standard monitor display

selection & 7 13 is set to 0 [operation frequency])

Press the MON key to display the first basic parameter Ri_t |
(automatic acceleration/deceleration).

Press the A key to change the parameter to 2= (V/F control mode

selection).

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

default setting: 2 (V/F constant))

3 Press the A key to change the parameter to 3 (sensorless vector
control).

Press the ENTER key to save the changed parameter. @& and the

parameter set value are displayed alternately.

FoP=

BOPO®
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1) Constant torque characteristics (general method of use)
Setting of V/F control mode selection Pl (V/F constant)

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

Base frequency voltage
F305
g
o
>
£
°
s
E
g !
[o]

>
Base frequency Output frequency (Hz)

To increase the torque further, increase the setting value of the manual torque boost w&.

= For more details, see 5.13.

2) Setting for fans and pumps
Setting of V/F control selection 2 = to 1 (variable torque)

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

Base frequency voltage‘

*

Output voltage

el |

Base frequency Output frequency (Hz)
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3) Increasing starting torque
Setting V/F control selectionP i= to2 (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’

F305

Output voltage
(%)

l:l * Automatically I

adjusts the amount

of torque boost.

Output frequency (Hz)

Base frequency

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

- % Motor constant must be set

If the motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,

there is basically no need to set the motor constant.

There are two procedures for setting the motor constant.

1) The motor constant can be set automatically (auto-tuning). Program the extended parameter
<D0t 2 = For details, see selection 2 in 6.13.

2) Each motor constant can be set individually. = For details, see selection 3 in 6.13.

4) Sensorless vector control--increasing starting torque and achieving high-precision
operation.
Setting of V/F control mode selection P Eto 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.

* Motor constant must be set
If the motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,
there is basically no need to set the motor constant.
There are three procedures for setting motor constants.

1) The sensorless vector control and motor constants (auto-tuning) can be set at a time.

Set the basic parameter [SH=Y = For details, see 1in 5.2
2) The motor constant can be automatically set (auto-tuning).
Set the extended parameter F <S5 to 2 = For details, see selection 2 in 6.13.
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3) Each motor constant can be set individually. = For details, see selection 3in 6.13.

5) Energy-saving

I Setting V/F control mode selection e = to (automatic energy-saving) |

Energy can be saved in all speed areas by detecting load current and flowing the optimum current that fits
the load.
* Motor constant must be set
The motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter, there
is basically no need to set the motor constant.
There are two procedures for setting the motor constant.
1) The motor constant can be set automatically (auto-tuning). Set the extended parameter £ “C Sto 2.
= For details, see selection 2in 6.13.
2) Each motor constant can be set individually. = For details, see selection 3in 6.13.
6) Precautions on vector control
1) The sensorless vector control exerts its characteristics effectively in frequency areas below the base fre-
quency (—+). The same characteristics will not be obtained in areas above the base frequency.
2) Set the base frequency to anywhere from 40 to 120Hz during sensorless vector control (™= =3).
3) Use a general purpose squirrel-cage motor with a capacity that is the same as the inverter's rated capac-
ity or one rank below.
The minimum applicable motor capacity is 0.1kW.
Use a motor that has 2~8 P.
Always operate the motor in single operation (one inverter to one motor). Sensorless vector control can-
not be used when one inverter is operated with more than one motor.
6) The maximum length of wires between the inverter and motor is 30 meters. If the wires are longer than
30 meters, set standard auto-tuning with the wires connected to improve low-speed torque during sen-
sorless vector control.
However the effects of voltage drop cause motor-generated torque in the vicinity of rated frequency to be
somewhat lower.
Connecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce
motor-generated torque. Setting auto-tuning may also cause a trip (E = ) rendering sensorless vector
control unusable.

=

o &

7
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5.13 Manual torque boost — increasing torque at low
speeds

: Torque boost 1

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

ter.

Base frequency voltage[ £ 335

Output voltage
V(%)

Base frequency - Output frequency (Hz)

Parameters]
Title Function Adjustment range Default setting
According to model
30 (9
0~30(%) (See section 11)

ub Torque boost 1
* Valid for the standard default setting, P& = 0 (V/F constant) and 1 (variable torque).
Note 1: The optimum value is programmed for each inverter capacity. Be careful not to increase the torque boost
rate too much because it could cause an overcurrent trip at startup. If you are going to change the set
values, keep them within £2% of the standard default values.

5.14 Setting the electronic thermal

0L : Electronic thermal protection characteristic selection

: Motor electronic thermal protection level 1
s

¢ Function
Selects the electronic thermal protection characteristics that fit with the ratings and characteristics of the

motor. This is the same parameter as the extended parameter = 5313, The set values will be the same

no matter which one is changed.
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B Parameter setting

Title Function Adjustment range Default setting
Setting Overload | Overload
value protection stall
0 [¢] X
1 Standard o [¢)
T =] Electronic thermal protection 2 motor x x 0
-t characteristics selection 3 x [®)
4 [e] x
5 VF mqtor 6) 16}
(special
6 motor) X X
7 x [¢]
=1l Motor electronic thermal pro- 10 ~ 100 (% 100
(F507) | tection level 1 ~ 100 (%)

O :valid, x : invalid

1) Setting the electronic thermal protection characteristics selection and
motor electronic thermal protection level 1
The electronic thermal protection characteristics selection =+ s used to enable or disable the motor
overload trip function (D L ') and the overload stall function.
While the inverter overload trip (8 L 1) will be in constant detect operation, the motor overload trip (D L)
can be selected using the parameter oun

] Explanation of terms

Overload stall: When the inverter detects an overload, this function automatically lowers the output
frequency before the motor overload trip'2'_ 2 is activated. The soft stall function
allows the drive to run with balanced load current frequency without a trip. This is an
optimum function for equipment such as fans, pumps and blowers with variable
torque characteristics that the load current decreases as the operating speed de-
creases.

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

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

[Using standard motors (other than motors intended for use with inverters)]
When a motor is used in the lower frequency range than the rated frequency, that will decrease the cooling
effects for the motor. This speeds up the start of overload detection operations when a standard motor is
used in order to prevent overheating.
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B Setting of electronic thermal protection characteristics selection 3L ™
Setting value | Overload protection Overload stall
] ¢} x
! o o
2 x x
3 x o

O :valid, x : invalid

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 & = so
that it fits the motor's rated current.

Output current reduction factor

(%Al
e HA]x1.0
EH-x0.55
o 30 Hz Output frequency (Hz)
Note: The motor overload protection start level is fixed at 30Hz.

Example of setting: When the VFS9-2007PM is running with a 0.4kW motor having 2A rated current ]

Key operated LED display Operation
Displays the operation frequency (perform during stop).
0.0 (When standard monitor display selectionF 7 13 is set to'2
[operation frequency])
=TT Press the MON key to display the first basic parameter R} !
o (automatic acceleration/deceleration).
@ @ = Press either the A key or theV key to change the parameter to
=nr [l
T ] Press the ENTER key to display the parameter setting. (Standard
AL default setting: 100%)
Press the A key to change the parameter to
[ Y 1.7} (= motor rated current/inverter output rated current x 100 =
vt 2.0/4.8 x 100).
(When PWM carrier frequency = 3310 is set to 12kHz.)
@ Yook Press the ENTER key to save the changed parameter.
! " | =+~ ~ and the parameter set value are displayed alternately.
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[Using a VF motor (motor for use with inverter)]

H Setting selection of electronic thermal protection characteristics

Setting value | Overload protection Overload stall
Y (o} x
[= o o
E x X
- x e}

O : valid, x : invalid
A VF motor (a motor for use with an inverter) can be used in lower frequency ranges than the general-
purpose motor, but if that frequency is extremely low, the effects of cooling on the motor will deteriorate.

B Setting the motor electronic thermal protection level 1
If the capacity of the motor being used 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
£ R 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]

EH~ x10
EH~ %06

o]
6Hz Output frequency (Hz)

Setting of motor overload protection start level

E-21



thanglongautomation.com - 0968.363.567

TOSHIBA E6580757

2) Inverter over load characteristics
Set to protect the inverter unit. Cannot be changed or turned off by parameter setting.
If the inverter overload trip function ( oo 1) is activated frequently, this can be improved by adjusting the
stall operation level = 55 i downward or increasing the acceleration time  C or deceleration time 3 .

Inverter overload
Time [s]

[ 100%: inverter rated output current ]

60

Output current [%]

(o]
110% 150%

*_To protect the inverter, overload trip may activate in a short period of time when output
current reaches 150% or higher.

Inverter overload protection characteristics

5.15 Preset-speed operation (speeds in 15 steps)

1 S~ 1 |~] S~ 7 I:Preset-speed operation frequencies 1~7

[F2EC [ F2E5] Same as Sr1 ~ Sr7
| £237 |~| £ 29+ | Preset-speed operation frequencies 8~15

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

IBT]
[ L.

[Setting method]
1)  Run/stop
The starting and stopping control is done from the terminal board.
Title Function Adjustment range Setting
0: Terminal board
1: Operation panel

T3 | command mode selection 1

Note:If speed commands (analog signal or digital input) are switched in line with preset-speed operations, select
the terminal board using the frequency setting mode selection =33 . = See 3)or 5.5
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2) Preset-speed frequency setting
Set the speed (frequency) of the number of steps necessary.

Setting from speed 1 to speed 7

Title Function Adjustment range Default setting
1 =
S~ 1-5-70 Preset-speed operation frequencies |, , 1
A o 1~7 L~ (Hz) 0.0
280 -F286
Setting from speed 8 to speed 15
Title Function Adjustment range Default setting
F2ET-F 23 | Preset-speed frequencies 8~15 UL~ (Ha) 0.0

Examples of preset-speed contact input signals (JP301 set to sink logic)
O: ON -: OFF (Speed commands other than preset-speed commands are valid when all are OFF)

R Preset-speed
Terminal
1 2 3 4 5 6 7 8 9 |10 |11 12|13 |14 | 15
S1-CC [¢] - o - - o - o - o - o - o
S2-CC - o o - - o o - - o] ) - - o )
S3-CC - - - [l Ke) o [ O - - - - O|lO0O]|O ]| O
RsT-cc| - | - | -] -]-]-]-]Jo]JoJo|Jo|lo|]o]o]oO
“ Terminal functions are as follows.
Terminal S1. Input terminal function selection 4 (S1)F= 1 1<4=6 (SS1)
Terminal S2. Input terminal function selection 5 (S2) !
Terminal S3.... Input terminal function selection 6 (S3) s

Terminal RST. Input terminal function selection 3 (RST)*= * !3=9 (SS4)

7 SS4 is not allocated to standard default setting. Use the input terminal function selection to allocate SS4
an idle terminal. In the above example the RST terminal is used for SS4.

Example of a connection diagram (JP301 set to sink logic)

VF-S9
F (Forward run) Forward
R (Reverse run) Reverse
cc
s1 Preset-speed 1

s2 Preset-speed 2
Preset-speed 3

Preset-speed 4
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3)  Using other speed commands with preset-speed command

Command mode selection 0 : Terminal board 1.: Operation panel
COG
0: Terminal . " 0 : Terminal . :
moz':g:zgz:?;“ﬂ% board T Og:r;lhon 2 : Potentiometer board T Oz::“m 2: Potentiometer
t Analog signal P Analog signal P
Entered Preset - speed command Analog signal |Operation panel| Potentiometer
Preset - speed Valid Note) Valid Command Valid| Valid
command Not Analog signal | Operation panel | Potentiometer The inverter doesn't t Preset - speed d
entered Valid Command Valid Valid (The inverter doesn' accept Prese! - speed command)
Note) The preset-speed command is always given priority when other speed commands are input at the
same time.

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

Output frequency
[Hz]

Time

[s]

EER
A

L L
|

o™

s1-cC OFF
o L . ™

s2cC — | | — __J L oF
o

§3-CC L oFF

Example of 7-step speed operation
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6. ExtenM&t{s

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

6.1  Input/output parameters

6.1.1  Low-speed signal

: Low-speed signal output frequency

e Function
When the output frequency exceeds the setting of this parameter, an ON signal will be generated. This:
signal can be used as an electromagnetic brake excitation/release signal. H
* Relay output (250Vac-2A (cos ¢ = 1), 30Vdc-1A, 250Vac -1A (cos ¢ = 0.4) at RY-RC or FLA-FLC-

FLB terminals (Default setting: RY-RC).
% Open-collector output (24Vdc-50mA [maximum]) can also be set at OUT terminal.

[Parameter setting]
| Title [ Function [ Adjustment range [ Default settin
IF 0o I Low-speed signal output frequency | 0.0~FH (Hz) | 0.0

Output frequency
[Hz] A

Set frequency

Time [sec]

Low-speed signal output
RY-RC terminals (Default setting) ON
P24-OUT terminals
FLA-FLC-FLB terminals
[Low—speed signal output: Inverted

— L oFF

1 )
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[Connection diagram for sink logic] [Incase of relay]

O P24

<
[ ry Je—o0ouT

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

the signal.
Parameter setting]
Title Function Adjustment range Setting
£ 130 Output terminal selection 1 0~29 4 (ONoflgnaI)
[ L] | "
(RC-RY) (see section 11) 5 (OFF signal)

If the signal output from OUT terminal, set= !2 ! to the value.

6.1.2  Output of designated frequency reach signal

: Speed reach detection band

¢ e Function

When the output frequency becomes equal to the designated frequency the setting of this= 1132
parameter, an ON or OFF signal is generated.
B Parameter setting of designated frequency and detection band
[ Title T Function [ Adjustment range [ Default setting |
| a2 | Speed reach detection band | 0.0~FH (Hz) ‘ 25 |

B Parameter setting of output terminal selection

Title Function Adjustment range Setting

6: RCH (Designated frequency - ON signal),
or

F g Output terminal 0~29
"= ' | selection 2 (OUT) | (See section 11)

7: RCH (Designated frequency - OFF signal)
Note: Select the &= ! 3 parameter to specify RY-RC terminal output, or the & 3 & parameter to specify
FLA-FLC-FLB terminal output.
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Output frequency [Hz]

Designated frequency | + [£ /&
Designated frequency

Designated frequency | - E 702
Ny,

Designated frequency attainment signal 0 >

P24-OUT (Default setting) Time [s]

RY-RC

FLA-FLC-FLB ON
—_ | Il
R — ON

Speed attainment set frequency: Inverted
[ P quency: OFF :l

6.1.3  Output of set frequency speed reach signal

: Speed reach setting frequency
: Speed reach detection band

e Function

When the output frequency becomes equal to the setting of the!= 1} i parameter + the setting of
the’ 132 parameter, an ON or OFF signal is generated.

B Parameter setting of set frequency and detection band

Title Function Adjustment range Default setting
= 1 | Speed reach setting frequency 0.0~FH (Hz) 0.0
o Speed reach detection band 0.0~ H (Hz) 25

B Parameter setting of output terminal selection

Title Function Adjustment range Setting
6: RCH
13 Output terminal 0~29 (Designated freql:ﬁncy - ON signal),
selection 2 (OUT) (See section 11) 7: RCH
(Designated frequency - OFF signal)

Note: Select the = * 3T parameter to specify RY-RC terminal output, or the & 32 parameter to specify
FLA-FLC-FLB terminal output.
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1) If the detection band value + the set frequency is less than the designated fre-
quency

Output frequency [Hz]

E L A+F L)
ELA-FL
o >
Set frequency speed reach detection signal Time [sec]
RY-RC
P24-0UT ]‘—‘ j ON
FLAFLC/FLB OFF
Set frequency speed reach signal: Inverted ON ]
L] L] OFF

6.2 Input signal selection

6.2.1  Changing the standby signal function

: ST (standby) signal selection

* Function
The F103 parameter specifies standby function activation timing, depending on the particular status of
the ST (standby) signal.
1) Standby on only when ST is on (ST-CC on: Standby, ST-CC off: Gate off [Coast stop])
2) Standby always on
3) Synchronized with F/R (F/R-CC on: Forward/reverse run, F/R-CC off: Coast stop)
4) Standby on only when ST is off (ST-CC off: Standby, ST-CC on: Gate off [Coast stop])

B Parameter setting

Title Function Adjustment range Default setting
0: Standby on when ST is on
. . 1: Standby always on
"o
133 | ST signal selection 2: Interlocked with F/R !
3: Standby on when ST is off
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1) Standby on when ST is on

Motor speed
Coast stop

g

32 g2

ST-CC

2) Standby always on (Default setting)

Use this setting if an ST (standby)
terminal is required.

* The ST terminal is not assigned
as standard default setting.
Assign the ST function to an
idle input terminal by the input
terminal selection.

The inverter enters a standby status, irrespective of the ST signal status. Motor rotation stops according to

the selected deceleration time at the set frequency.
3) Interlocked with F/R

Motor speed
Coast stop

e
0o —

F-CcC

g8V

4) Standby on when ST is off

Inversion of item 1) above.

6.2.2  Setting the reset signal

| RST (reset) signal selection

Turning the operation
signal (F/R) off causes
the motor to coast to a
stop.

¢ Function

the RST (reset) signal.
1) Standard setting (reset on when RST-CC on to off)

TheF 34 parameter specifies reset function activation timing, depending on the particular status of

2) Activated by turning RST off (reset on when RST-CC off to on)

« This parameter is available in the modifying input terminal functions (! ! I~F ! 15) =10 (RST).

« To reset the protective function on the parameter setting = & 2 =3, do any of the following.

1. Turn off the power.

2. Press the STOP key twice while the protection function is displayed.

3. Turn on and off the error reset control input signal.
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B Parameter setting
Title Function Adjustment range Default setting
: Standard setting
(reset on when RST-CC on to off)
1: Activated by turning RST off
(reset on when RST-CC off to on)

o

FH ] RST signal selection 0

6.3  Terminal function selection

6.3.1  Keeping an input terminal function always active (ON)

: Always-active function selection

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

Title Function Adjustment range Default setting

£ 1 17 | Always-active function selection 0 ~ 51 (See section 11) 0

6.3.2  Modifying input terminal functions

: Input terminal selection 1 (F)

: Input terminal selection 2 (R)

: Input terminal selection 3 (RST)

: Input terminal selection 4 (S1)
£ ! 15 |: Input terminal selection 5 (S2)

: Input terminal selection 6 (S3)

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 51 types. This gives system design flexi-
bility.

B Setting of contact input terminal function
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-l:;mibnjl Title Function Adjustment range Default setting
- = 1 1T | Always-active function selection ?ug\::vtgrr?)m assigned
F = 1 1 1| Input terminal selection 1 (F) 2 (Forward run)
R = 3 12 | Input terminal selection 2 (R) 0'51. 3 (Reverse run)
(See Section 11
RST = 1 13| Input terminal selection 3 (RST) table of input termi- | 10 (Reset)
S1 £ 1 1~ | Input terminal selection 4 (S1) nal functions) 6 (Preset-speed 1)
S2 £ 1 1S | Input terminal selection 5 (S2) 7 (Preset-speed 2)
S3 = 1 5 | Input terminal selection 6 (S3) 8 (Preset-speed 3)

Note: The function that has been selected using =D (always-active function selection parameter) is al-
ways activated.

B Connection method
1) A-contact input (Sink logic)

A-contact switch
Input terminal ~ % This function is activated when the input

terminal and CC (common) are short-
circuited. Use this function to specify
forward, run or a pl t-speed
operation.

cc

2) Connection with transistor output

Programmable controller

% 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

¢4 to specify forward/reverse run or a preset-
: speed operation. Use a transistor that
operates at 24Vdc/5mA.

Input terminal

*

Interface between programmable controller and inverter

When operation is to be controlled using a programmable controller of the open-collector output
type, if the programmable controller is turned off with the inverter on, the difference in control power
potential will cause wrong signals to be sent to the inverter as shown in the diagram below. Be sure
to provide an interlock so that the programmable controller cannot be turned off when the inverter is
on.
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Programmable controller Inverter

+24V

External +24V
power supply

Inverter internal
+24V power
supply

Fuse blowout
detection circuit,

o5 2 an

3) Sink logic/source logic input
Sink logic/source logic (input/output terminal logic) switching is possible.
See Section 2.3 for further details.

B Example of application ... Three-wire operation

START

Run: Press START.  contact-a
STOP Stop: Press STOP.  contact-b

Parameter setting]

fyﬁg:l Title Function Adjustment range Setting
. . 2 (Forward running
F i Input terminal selection 1 0-51 command)
. . . (see Section 11) 49
83 F 15 Input terminal selection 6 (Operation holding)
e - i . 1
=0 ST signal selection 0-3 (Stand by always on)

In case of three-wire operation, = '3 3 setto 1.
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6.3.3  Modifying output terminal functions

: Output terminal selection 1 (RY-RC)
: Output terminal selection 2 (OUT)
: Output terminal selection 3 (FLA/B/C)

Use the above parameters to send various signals from the inverter to external equipment.
Up to 30 functions can be used by setting special parameters for the RY-RC, OUT, and FL (FLA, FLB, FLC)
terminals on the control terminal board.

B Examples of application

Function of RY-RC: FLA
i £ 130
Can be set using parameter 30 FB
Function of OUT:
Can be set using parameter’= 13 1. N
FLC
Function of FLA/B/C:
Can be set using parameter & 3. RY
i ————————
RC
P24
o]
out

B Setting of output terminal function

'I'Se;g;)noall Title Function Adjustment range Default setting
=1u] . . 4 (Low-speed
RY-RC = 130 Output terminal selection 1 detection signal)
i i . . 0~29 6 (Designated
ouT i3 Output terminal selection 2 (see Section 11) frequency reach)
s ! ) 10
FL = 122 | Output terminal selection 3 (Failure FL)

Sink logic/source logic output (OUT)
Sink logic/source logic (output terminal logic) switching is possible.
See Section 2.3 for further details.
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6.4 Basic parameters 2

6.4.1  Switching motor characteristics via terminal input

: Base frequency 2

: Torque boost 2

[ £ 773 | Motor electronic-thermal protection level 2

* Function

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

Note: The &= (V/F control mode selection) parameter is enabled only for motor 1. If motor 2 is se-
lected, V/F control will be given constant torque characteristics.

B Parameter setting

Title Function

Adjustment range

Default setting

v
[

Base frequency 2

25 ~ 400 (Hz)

50 or 60

(]
(B

0.0 ~30.0 (%)

According to model
(See section 11)

mTm|m

—
o
12 | Torque boost 2
'3

Motor electronic-thermal protection level 2

10 ~ 100 (%)

100

*Setting value of F170 depending on the end of Type-form.

B Setting of switching terminals

AN, WN : 60Hz, WP : 50Hz

The terminal for switching to motor 2 needs to be set, since this function is not assigned under the default

setting. Assign this function to an idle terminal.

The parameters to be switched depend on the particular identification number of the input terminal selection

function.
Input terminal function number Parameters to be used or switched
40:MCHG | 39:THR2 5:AD2
OFF OFF OFF Parameters to be used
P, b i ER- ROD JED FSD2
OFF OFF ON Parameters to be switched
RCCES00 FS02 > FS03 JEC > FO0 !
OFF ON OFF Parameters to be switched
LD oL oF 10 uin LF 112 kHe LF 1713
OFF ON ON Parameters to be switched

A
=S i S I

SEC HFSE Y L F

170 RCC > FS00 FS02 > F533
a2 . EH-FE T2

i,

ON - - Parameters to be switched

10 RCC L FS00 FSD2 LFe03
SEC HFS0 1o HF 172 EH- LF 173
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6.5 Frequency priority selection

6.5.1  Using a frequency command according to the particular
situation

: Frequency setting mode selection
: Frequency priority selection

e Function
Use the above parameters to select the command to be used for frequency setting, and to assign
priority to one of the two types of input frequency reference signals.
e Combination of the = M5 o and & 230 parameters
e Switching via terminal board input

B Parameter setting

Title Function Adjustment range Default setting
0: Terminal board
ENDOd | Frequency setting mode selection 1: Operation panel 2

2: Internal potentiometer

B Parameter setting

Title Function Adjustment range Default setting

0: VIA/IL, VIB

1:VIB, VIA/I

2: External switching
(FCHG enabled)

200 | Frequency priority selection 3: External contact UP/DOWN 0

4: External contact UP/DOWN
(Setting retained even if the
power is turned off)

5:VIA/IL + VIB

The VIA terminal and Il terminal cannot be used at the same time.

1) Automatic frequency switching 1
| Frequency priority selection parameter= &' )} =1} (Default setting)

£ "0d = 0: Terminal board is selected.

First priority is assigned to analog input terminals VIA/II, and second priority to analog input terminals VIB.
When the input to VIA/II with first priority becomes null, control will be switched automatically to VIB with sec-
ond priority.
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2)

@

K=

o

2

Automatic frequency switching 2
| Frequency priority selection parameter= 230 = |

£ 18 g = 0: Terminal board is selected.

First priority is assigned to analog input terminals VIB, and second priority to analog input terminals VIA/II.
When the input to VIB with first priority becomes null, control will be switched automatically to VIA/II with sec-
ond priority.

External switching (FCHG enabled)

| Frequency priority selection parameter= &1} =&' |

£MO8d=0: Terminal board is selected.

Enter "38" (frequency command forced switching) as the input terminal function selection parameter to spec-
ify the analog input terminals to be used.

When the frequency command forced switching function is set OFF : VIA/Il ON : VIB are selected, respec-
tively, and this function is applicable to automatic/manual switching.

External contact UP/DOWN

| Frequency priority selection parameter/= 2 1} =3 |

£MOd = 1: Operation panel is selected.

Set the & T d parameter to "1" (operation panel) when the frequency is to be adjusted with external con-
tacts.

In this case, set the frequency priority selection parameter to "3" (External contact UP/DOWN).

Set the input terminal function selection parameter to "41/42" (External contact UP/DOWN) to select external
contact input. See 6.5.2.

The set frequency is cleared automatically after power-off.

External contact UP/DOWN (Setting retained even if the power is turned off)
| Frequency priority selection parameterF 200=4

£M8d = 1: Operation panel is selected.

Set the & MO d parameter to "1" (operation panel) when the frequency is to be adjusted with external con-
tacts.

In this case, set the frequency priority selection parameter to "4" (External contact UP/DOWN).

Set the input terminal function selection parameter to "41/42" (External contact UP/DOWN) to select external
contact input. See 6.5.2.

The set frequency is stored automatically even if the power is turned off.

Next time the inverter is operated, the previous setting of the frequency becomes enabled.

VIA/IL + VIB

| Frequency priority selection parameter= 2 /0 = |

£MO8d=0: Terminal board is selected.

Analog input terminal data VIA/Il and analog input terminal data VIB are added in this mode.

The override function can be executed with analog input terminal data VIA/Il as the main data, and analog in-
put terminal data VIB as correction data.

Note: This mode disabled during feedback operation based on Pl control.

F-12



thanglongautomation.com - 0968.363.567

TOSHIBA E6580757

6.5.2  Setting frequency command characteristics

F20 1| VIAI input point 1 setting

L2022 | VIAIl input point 1 frequency

E 203 | VIAI input point 2 setting

£ 30 | VIA/Ilinput point 2 frequency

£2 107 1 VIBinput point 1 setting (Frequency UP response time)
£2 ! ! VIBinput point 1 frequency (Frequency UP step width)

£ 2 !Z |:VIBinput point 2 setting (Frequency DOWN response time)

£2 ! : VIB input point 2 frequency (Frequency DOWN step width)

e Function
These parameters adjust the output frequency according to the externally applied analog signal
(0-10V dc voltage, 4-20mA dc current) and the entered command for setting an external contact
frequency.
B Parameter setting
Title Function Adjustment range Default setting
20 1 | VIA/Iinput point 1 setting 0 ~ 100 (%) 0
20 VIA/Il input point 1 frequency 0.0 ~ 400.0 (Hz) 0.0
20 VIA/Il input point 2 setting 0~ 100 (%) 100
=204 | VIAII input point 2 frequency 0.0 ~ 400.0 (Hz) 50 or 60 *1
=2 W3 | VIBinput point 1 setting 0~100 (%) 0
Frequency UP response time 0~100(1:0.1s) 0
=2 !t | VIBinput point 1 frequency 0.0 ~ 400.0 (Hz) 0.0
Frequency UP step width 0.0 ~ 400.0 0
2 VIB input point 2 setting 0 ~ 100 (%) 100
Frequency DOWN response time 0~100(1:0.1s) 100
2 13 | VIBinput point 2 frequency 0.0 ~ 400.0 (Hz) 50 or 60 *1
Frequency DOWN step width 0.0 ~ 400.0 50 or 60 *1

Note1) Setting value of F20andF2 13 depending on the end of Type form. AN, WN : 60Hz, WP: 50Hz.
Note2) =2 13~ F2 13 can be used as UP/DOWN function depend on the setting.
Note3) Don't set the same value between point 1 and point 2.

If set the same value, the Ere lis displayed.
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1) 0-10Vdc voltage input adjustment (VIA, VIB)

VIA, VIB terminals
« The output frequency with
F204.F2 13 e the volto

respect to the voltage input is
50 or 60 (Hz) adjusted according to the
selected reference point.
* Gradient and bias can be set
easily.
F202 F2 1t
0 (Hz)
FRo L F2 D Fa33.F2 2
0 (%) 100 (%)
0 1Qy Vvoltage signal
2) 4-20mAdc current input adjustment (Il)
Il terminal
204 « The output frequency with
o

respect to the current input is
adjusted according to the
selected reference point.
Gradient and bias can be set
easily.

SetF23 {103 to create a
current input from 0 to 20mA.

50 or 60 (Hz)

202
o (H2)
Fegt Fac3
20 (%) 100 (%)
4 20mA  current signal

3) Setting frequency via external contact input
(onlywhen 0 d =1 F200=3or4)

B Adjustment with continuous signals (Parameter-setting example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency ad-
justment signal input time:
Panel frequency incremental gradient ==& | 1/F2 T setting time
Panel frequency decremental gradient = =2 13/F2 I setting time
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Set parameters as follows to adjust the output frequency up or down almost in synchronization with the
adjustment by the panel frequency command:

F20=F2 2=

P rFeD0) /P <(Fa 1 i/F2 1D setting time)

[BEC(or S50 4 /FH < (F2 1372 i setting time)

<<Sample sequence diagram 1: Adjustment with continuous signals>>

RUN command
Incrementing
(UP) signal
Decrementing
(DOWN) signal
Set frequency \_l L
clearing signal

Upper limit frequency

Gradient: ! !
Gradient£ 2 1 1 £ 2 10 radient: £ 2 1362 12 w
Lower limit frequency ] o S
Frequency

onﬂ The dotted line denotes the output frequency obtained by combining the slowdown speed and the panel m

frequency adjustment speed.

B Adjustment with pulse signals (Parameter-setting example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
£2 13 F2 12> Pulse ON time > 32msec
£2 11 F2 13 ="Frequency obtained with each pulse

* If signal input time less than setting =2 #3,F2 i2is not responded. 12ms or more of clearing
signal is allowed.

F-15



thanglongautomation.com - 0968.363.567

TOSHIBA

E6580757

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

RUN command —]

e — T [
Bownsigna [ l [l

|

Set frequency I

frequency

clearing signal

OHz

Upper limit
20 F2e

B Simultaneous input

« If input clearing signal and decrementing signal at the same time, clearing signal is allowed.
o [f input incrementing signal and decrementing signal at the same time, difference of both signal is re-

sponded.
Ex IfE2 1 1>F2 13frequency (F2 1 1-F2 13)increase.

B Storage of the set frequency
Set parameter & 225 = to select automatic storage of the frequency setting.

B Frequency adjustment range

The frequency can be set from R (lower limit frequency) to s (upper limit frequency). The [
value will be set as soon as the set frequency clearing function (function number: 43, 44) is entered

from the input terminal.

B Minimum unit of frequency adjustment
(el

If the unit selection parameter 0 =2 (free unit selection enabled) and the free unit selection pa-

rameter & 102 = 1.00, the output frequency can be adjusted in steps of 0.01Hz.
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6.6  Operation frequency

6.6.1 _ Starting frequency

: Starting frequency setting

¢ Function
The frequency set with the parameter = 2413 is put out immediately on completion of frequency set-

ting.

Use the = 2-{3 parameter when a delay in response of starting torque according to the accelera-
tion/deceleration time is probably affecting operation. Setting the starting frequency to a value from 0.5
to 2Hz (maximum: 5Hz) is recommended. The occurrence of an overcurrent can be suppressed by
setting this frequency below the rated slippage of the motor.

[Parameter setting]
| Tite T Function [ Adjustment range | Default setting |

| 240 | Starting frequency setting | 0.5~10.0 (Hz) | 0.5

Output frequency [Hz]
A

Starting frequency setting

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

: Operation starting frequency
£ 24~ |: Operation starting frequency hysteresis

e Function

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

Parameter setting]

Title Function Adjustment range Default setting
=2 ! | Operation starting frequency 0.0~FH (Hz) 0.0
£ 242 | Operation starting frequency hysteresis | 0.0 ~& = (Hz) 0.0
Output frequency [Hz]
A

The inverter begins accelerating after
the frequency setting signal has
reached point B. Deceleration begins
when the frequency setting signal
decreases below point A.

0 A B 100%  Frequency command value

6.7 DC braking

6.7.1  DC braking

: DC braking starting frequency
: DC braking current
£ 252 |: DC braking time

¢ Function
A large braking torque can be obtained by applying a direct current to the motor. These parameters
set the direct current to be applied to the motor, the application time and the starting frequency.
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Parameter setting]
Title Function Adjustment range Default setting
£ 25 | DC braking starting frequency 0.0~FH (Hz) 0.0
2% !|bc braking current 0.0 ~ 100 (%) 30.0
=252 | DC braking time 0.0 ~ 20.0 (sec) 1.0
Output frequency [Hz]
Set freq y
DC braking
DC braking starting frequency /
o Time [sec]
Output current [A] ,DC braking current
S
DC braking time
N g oN
Operation signal (F-CC) OFF

Note: During DC braking, the overload protection sensitivity of the inverter increases. The DC braking cur-
rent may be adjusted automatically to prevent tripping.

6.8 Jog run mode

: Jog run frequency
: Jog run stopping pattern

* 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.

The motor can be operated in jog mode while the jog run setting terminals are connected (RST-CC ON).(Setting

F i3
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Parameter setting]

Title Function Adjustment range Default setting
F 253 | Jog run frequency 0.0 ~ 20.0 (Hz) 0.0
0: Slowdown stop
=28 1 | Jog run stopping pattern 1: Coast stop 0
2: DC braking
<Examples of jog run>
RST-CC (JOG) ON + F-CC ON: Forward jog run |
| RST-CC (JOG) ON + R-CC ON: Reverse jog run |
([ Normal operation frequency signal input + F-CC ON: Forward run D
([Normal operation frequency signal input + R-CC ON: Reverse run])
Output frequency [Hz]
Set frequency
Forward
Forward Forward
Reverse N |
o L
ST-CC J L
F-CC e — —
R-CC
RsT-CC _J

Normal operation frequency

setting signal input

The jog run setting terminal (RST-CC) is enabled when the operation frequency is below the jog run fre-

quency. This connection does not function at an operation frequency exceeding the jog run frequency.

2.

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

The motor can be operated in jog mode while the jog run setting terminals are connected (RST-CC ON).
Jog run has priority, even when a new operation command is given during operation.
Even forF 25 =3 or} an emergency DC braking becomes enabled when setting =53 3 parameter to

Title Function Adjustment range Default setting
4
(S Input terminal selection (RST) 0~51 (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.
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6.9 Jump frequency - jumping resonant frequencies

: Jump frequency 1
: Jumping width 1
: Jump frequency 2
: Jumping width 2
: Jump frequency 3
: Jumping width 3

{ o Function

Resonance due to the natural frequency of the mechanical system can be avoided by jumping the reso-
nant frequency during operation. During jumping, hysteresis characteristics with respect to the jump fre-
quency are given to the motor.

Output frequency [H] 4

Jump frequency 3 (F 2 1) % ‘1[ %>J”'"p"‘g width3 (2 115)
— %>.|umping width2 (F 2 13)
. $>Jumpmg width 1 (£ 277 1)

»
0 »
Frequency setting signal

Jump frequency 2 (= 2121y

Jump frequency 1 (E 2308

Parameter setting]

Title Function Adjustment range Setting
=273 | Jump frequency 1 L ~UL (H2) 0.0
=27 1| Jumping width 1 0.0~30.0 (Hz) 0.0
2712 | Jump frequency 2 LL~UL (Ho) 0.0
£ 2713 | Jumping width 2 0.0~300 (Hz) 0.0
= 2 7' | Jump frequency 3 Lo ~UL (Hz) 0.0
= 2715 | Jumping width 3 0.0~30.0 (Hz) 0.0

7 Do not set the jump parameters, If multiple jump frequency setting width overlap.
7 During acceleration or deceleration, the jumping function is disabled for the operation frequency.
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6.10 Preset-speed operation frequency 8 to 15

LCEE 7 ~‘ FEQ‘-/ |: Preset-speed operation frequency 8 to 15

See Section 5.15 for details.

6.11 PWM carrier frequency

: PWM carrier frequency
: Random mode

e Function

1) The F300 parameter allows the tone of the magnetic noise from the motor to be changed by switching
the PWM carrier frequency. This parameter is also effective in preventing the motor from resonating
with its load machine or its fan cover.

2) In addition, the F300 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. H

3) The random mode reduces motor electromagnetic noise by changing the pattern of the reduced carrier
frequency. (Allowable operation frequency: 80Hz max.)

Parameter setting]

Title Function Adjustment range Default setting
=333 | PWM carrier frequency 2.0~ 16.5 (kHz) * 12.0
F 3 :E Random mode 0: Disabled, 1: Enabled 0

*  Load reduction will be required if the PWM carrier frequency is modified for each applicable motor model.
Load reduction ratios required
200V Class]
VFS9- Carrier frequency
VFS9S- 4kHz or less 12kHz 15kHz 16.5kHz
2002PL/M 1.5A 1.5A 1.5A 1.5A
2004PL/M 3.3A 3.3A 3.1A 3.0A
2007PL/M 4.8A 4.4A 4.2A 3.9A
2015PL/M 7.8A 7.5A 7.2A 71A
2022PL/M 11.0A 10.0A 9.1A 8.7A
2037PM 17.5A 16.5A 15.0A 14.3A
2055PL 27.5A 25.0A 25.0A 25.0A
2075PL 33.0A 33.0A 29.8A 28.2A
2110PM 54.0A 49.0A 49.0A 49.0A
2150PM 66.0A 60.0A 54.0A 51.0A
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400V Class]
480V or less More than 480V
VFSO- Carrier frequency Carrier frequency
4kHz orless | 12kHz 15kHz 16.5kHz | 4kHz orless | 12kHz 15kHz | 16.5kHz
4007PL 2.3A 2.1A 2.1A 2.1A 2.1A 1.9A 1.9A 1.9A
4015PL 4.1A 3.7A 3.3A 3.1A 3.8A 3.4A 3.1A 3.0A
4022PL 5.5A 5.0A 4.5A 4.3A 5.1A 4.6A 4.2A 4.0A
4037PL 9.5A 8.6A 7.5A 7.0A 8.7A 7.9A 6.9A 6.4A
4055PL 14.3A 13.0A 13.0A 13.0A 13.2A 12.0A 12.0A 12.0A
4075PL 17.0A 17.0A 14.8A 13.7A 15.6A 14.2A 12.4A 12.0A
4110PL 27.7A 25.0A 25.0A 24.7A 25.5A 23.0A 23.0A 23.0A
4150PL 33.0A 30.0A 26.4A 24.9A 30.4A 27.6A 24.3A 23.0A
* Note:
Default setting of PWM carrier frequency is 12kHz, but rated output current of rating label display at
4kHz.

6.12 Trip-less intensification

6.12.1 Auto-restart (Restart during coasting)
: Auto-restart control selection

A Caution

o Stand clear of motors and mechanical equipment
0 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.
Mandatory | e Attach warnings about sudden restart after a momentary power failure on inverters, motors and equip-
ment to prevent accidents in advance.

e Function
The F301 parameter detects the rotating speed and rotational direction of the motor during coasting
in the event of momentary power failure, and then after power has been restored, restarts the motor
smoothly (motor speed search function). This parameter also allows commercial power operation to
be switched to inverter operation without stopping the motor.
During operation, "~ & ~ 2 " is displayed.
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Title Function Adjustment range Default setting

0:Disabled

1: At auto-restart after momentary stop

2:When turning ST-CC on or off

3: At auto-restart or when turning ST-CC on or off

Auto-restart control 4:Motion of DC braking at start-up (at auto- 0

selection restart after momentary stop)

5: Motion of DC braking at start-up (when turning
ST-CC on or off)

6: Motion of DC braking at start-up (at auto-
restart or when turning ST-CC on or off)

* If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.

F28

1) Auto-restart after momentary power failure (Auto-restart function)

Input voltage

Motor speed \
/ >

>

F-CC on
. [ orr
* Setting™ 33 ito!, (3): This function operates after power has been restored following detection of an
undervoltage by the main circuits and control power.

\

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

Motor speed

>

ON
F-cc N [— OFF
sT-CC g'gF

* Setting® 33 ito 2, (3): This function operates after the ST-CC terminal connection has been opened
first and then connected again.

3) DC braking during restart
If this parameter is set to either " M < ", or" =% ", DC braking specified by parameter 25 Y orF252
will be conducted during the restart of the motor.
This function is effective when the motor is under a momentary power failure or coasting status and is re-
versing for some external reason.
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