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How to set a setup parameter Setup parameter

! Atter you set the basic parameter £ 4 7 to 3 (Initialize to default setting) or the first power, the
inverter will be in setup parameter mode. When the inverter is in this mode, you need to set a
setup parameter, as described below, to make the inverter ready for operation.

Set the setup parameter according to the logic for control input signals used and the base
frequency of the motor connected. (If you are not sure which setup parameter should be selected
among n 5, # 5 and = 5 and what values should be specified, consult your reseller.)
Each setup parameter automatically sets all parameters relating to the logic for control input
signals used and the base frequency of the motor connected.

This parameter setting is needed only for the VFNC1 (S)-O0 OO OPO-W.

Follow these steps to change the setup parameter [Example: Changing from ~ 5 £ to n60: sink
logic (negative common) and a base frequency of 60Hz]

Key operated LED display Operation
nSld Turn the power on.
@ @ <50 Select a parameter among » 57, P 5 J and n & I, using the
noy A and V_keys. Select 7 & I in this case.
@ n IE Press the ENTER key to confirm your change.
e When {~ {F is displayed, you can set the setup parameter.
o The operation frequency is displayed (Standby).

| %You can change this parameter setting. To do so, you need to reset the basic parameter
£ 5 F to 3 (default setting).
% You can also change the parameters in the table below individually even after setting a setup
parameter.

The settings of the parameters listed below are changed by the setup parameter.
When you search for [ ~..{ parameters, only the parameters in the shaded area will be displayed
as changed parameters.

M Values set by each setup parameter

Parameters set n5l B nbld

(Mainly in Asia) (Mainly in Europe) (Mainly in North America)
Fi2a 0 [Sink logic (negative common)]|100 (Source logic (positive common))(0 [Sink logic (negative common)]
FHOS8F 171 ]220 (V) 220 (V) 230 (V)
FYT 1410 (min’™") 1410 (min™) 1710 (min™)
FH UL, F284150.0 (Hz) 50.0 (Hz) 60.0 (Hz)
il I F 10 50.0 (Hz) 50.0 (Hz) 60.0 (Hz)
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I. 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

:/i\: Warning | 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 cause damage to physical property. (*2)

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

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

Caution

eanings 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.
Indicates something mandatory (must be done).
0 What is mandatory will be described in or near the symbol in either text or
picture form.
Indicates warning or caution.
A What the warning - caution should be applied to will be described in or near the
symbol in either text or picture form.

HLimits in purpose

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

1-phase power input inverter is 3-phase outputs , therefore 1-phase motor is not able to drive.
/—LL;LL ~\

Safety precautions

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

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

‘¥ Do not use the inverter for loads other than those of properly applied
three-phase induction motors in general industrial use. (Use in other than
\_ properly applied three-phase induction motors may cause an accident.) )
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If the chemical or solvent is anything other than those shown below, please contact us in
advance.
(Table 1) Examples of applicable chemicals and solvents

Chemical Solvent
Hydrochloric acid Methanol
(density of 10% or less)

Sulfuric acid Ethanol
(density of 10% or less)
Nitric acid Triol

(density of 10% or less)
Caustic soda

Glycerin

Ammonia
Sodium chloride (salt)

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

Phenol asoline,
erosene, light oil
ic acid urpentine oil
enzol

hinner

E6581090
General operal
/\ Warning Seo tom
« Never disassemble, modify or repair. This can result in electric shock, fire and injury. For | 2.
® repairs, call your sales agency.
Disassembly
prohibited
* Never remove the front cover when power is on or open door if enclosed in a cabinet. The | 2.1
® unit contains many high voltage parts and contact with them will result in electric shock.
« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. 2.
Prohibited 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, 2.
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 resultin | 2.
electric shock or fire.
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet. | 2.1
o 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 | ® If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately | 3.
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 3.
possibility of malfunction caused by leaks, dust and other material.
If power is left on with the inverter in that state, it may result in fire.
/\ Caution Seo tom
* Do not touch heat radiating fins. These devices are hot, and you'll get burned if you touch 3.
@ e,
Prohibited
contact
« Avoid operation in any location where there is direct spraying of the following solvents or 144
® other chemicals. The plasti 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
Prohibited dropped.
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could emit the outlet and may result in an ignition.

E6581090
ransportation - Installation
/A Warning Seo tom
« Do not install or operate the inverter if it is damaged or any component is missing. 144
® This can result in electric shock or fire. Please consult your local sales agency for repairs.
« Do not place any inflammable objects nearby. 144
Prohibited If a flame is emitted due to malfunction, it may result in a fire.
« Do not install in any location where the inverter could come into contact with water or other | 2.
fluids.
This can result in electric shock or fire.
* Must be used in the envil i ibed in the i ion manual. 144
0 Use under any other conditions may result in malfunction.
* Must be installed in non-inflammables such as metals. 144
Mandatory | The rear panel gets very hot. If installation is in an inflammable object, this can resultin
fire. 144
* Do not operate with the front panel cover removed. This can result in electric shock. 144
* An emergency stop device must be installed that fits with system specifications (e.g. shut
off input power then engage mechanical brake).
Operation cannot be stopped immediately by the inverter alone, thus risking an accident or
injury. 144
* All options used must be those specified by Toshiba. The use of any other option may
result in an accident.
/\ Caution seo tom
« 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.
« 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
resulting in injury.
Mandatory | If braking is necessary (to hold motor shaft), install a mechanical brake. The brake on the | 144
inverter will not function as a mechanical hold, and if used for that purpose, injury may
result.
/A Warning seefom
« 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 22
Prohibited cause afire.
Connect resistors as directed by the instructions for "Installing separate braking resistors."
* Within 15 minutes after tuming off input power, do not touch wires of devices (MCCB) 22
connected to the input side of the inverter.
That could result in electric shock.
* If you take the power supply from an outlet, do not over the outlet's rated current. That 10.1
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/\ Warning

See item

o

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.

(DTurn off all input power.

Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
Use a tester that can measure DC voltage (400VDC 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.

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

21

21

21

21

21

144

Be Grounded

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

21
22

/\ Caution

See item

O

Prohibited

Do not attach equipment (such as noise filters or surge absorbers) that has built-in
capacitors to the output (motor side) terminals.
That could result in a fire.

21

Operations

/\ Warning

See item

O

Prohibited

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

Touching the inverter terminals while power is connected to it may result in electric shock.
« Do not touch switches when the hands are wet and do not try to clean the inverter with a
damp cloth. Such practices may result in electric shock.

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

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

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

Mandatory

Turn input power on after attaching the front cover.
When storing inside the 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.
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/\ Caution oo tom
« 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.
Prohibited
When sequence for restart after a momentary power failure is
selected (inverter)
/\ Caution see tem
« Stand clear of motors and mechanical equipment 6.11.1
If the motor stops due to a momentary power failure, the equipment will start suddenly
after power recovers. This could result in unexpected injury.
Mandatory |* Attach warnings about sudden restart after a momentary power failure on inverters, motors | 6.11.1
and equipment for prevention of accidents in advance.
When retry function is selected (inverter)
& Caution See item
« Stand clear of motors and equipment. 6113
If the motor and equipment stop when the alarm is given, selection of the retry function will
restar( them suddenly after the specified time has elapsed. This could result in unexpected
Mandatory njury.
. Attach warnings about sudden restart in retry function on inverters, motors and equipment | 6.11.3
of accidents in advance.
Maintenance and inspection
/\ Warning seeem
« Do not replace parts. 142
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the
local sales agency.
Prohibited
« The equipment must be inspected every day. 14.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered and that could result in accidents.
Mandatory | Before inspection, perform the following steps. 14,
(UTurn off all input power to the inverter.
(2\Wait for at least 15 minutes and check to make sure that the charge lamp is no longer
lit.
(@Use a tester that can measure DC voltages (400VDC or more), and check to make
sure that Ihe voltage to the DC main cwrcuwls (across PA/+-PC/-) is 45V or less.
If i without these steps first, it could lead to electric
shock.
Disposal
/\ Caution seo tom
« If you throw away the inverter, have it done by a specialist in industry waste disposal*. 16.
0 If you throw away the inverter by yourself, this can result in explosion of capacitor or
produce noxious gases, resulting in injury.
Mandatory | (") Persons who specialize in the processing of waste and known as "industrial waste
product collectors and transporters” or "industrial waste disposal persons."
If the collection, transport and disposal of industrial waste is done by someone who is not
licensed for that job, it is a punishable violation of the law. (Law on Waste Disposal and
Cleaning)
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Attach caution labels

Shown here are examples of caution labels to prevent, in advance, accidents in relation to

inverters, motors and other equipment.

If the inverter has been programmed for auto-restart function after momentary power failure or
retry function, place caution labels in a place where they can be easily seen and read.

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

(Example of caution label)

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

(Example of caution label)

(Functions programmed

Caution for restart)

(Functions

Caution programmed for retry)

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

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

elapsed.
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1. Read fi

1.1 Check purchased product

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

ordered.
A Caution

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

Mandatory

Inverter main unit | | Nameplate| ————————
TOSHIBA
TRANSISTOR NVERTER
Inverter type —> | VFNC1-2007P
TRN-1.BkVA-THP
INPUT | OUTPUT
V) 3P 200240 3P 200248
Power supply —> [Fi#] 5010 | 05200
Rated output current —3 ™| _63 40

# ATG 1000 FUSE GO 6max
and capacity Cu AWG14:75'C

Applicable
motor label

Pet name

Caution label

Power supply
Motor capacity

VFNC1-2007P]

3PH -200V - 0.75kW

Lot No 03D 12345678
Serial No. 131791180123

Notor Protective Device Class 10

Ce
i | @ﬂam@,w

TostimA CoRPORATION

:] ‘Applicable —
motor laber  Name plate

1.2 Contents of the product code

Here is explained the type and form written on the label

[V[FIN[c[1]s]-[2]o[o|7[P[L]-
T ] ]

=

Model name Tnput voltage ‘Applicable motor ‘Additional functions 2 Destination
capacity Special specification code|
TOSVERT 1:100V~115V 001: 0.1kW L : High-attenuation W :World wide
VF-nC1 Series| 2:200V~240V 002 0.2kW filter inside —~ Japan ADO: OO is the number
004: 0.4kW
007:0.75kW
015 1.5kW
022 220 * The code indicates a Toshiba's
‘Number of procurement route.
power phases.
S+ single-phase]
‘Additional functions 1
three-phase

P - Operation panel

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

A1
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1.3 Name and function of each part

1.3.1 ration k nel

Switches among

operation, setting and

status monitor modes. Used to connect a power operat
source.

Blinks while the inverter is in
ion

PRG lamp RUN key

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

Lights when the inverter
is in parameter setting
mode.

Upldown key

STOP key

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

Enter key

Reads and writes
frequency and parameter g —————
data. Frequency adjusting

knob (potentiometer)

- Allows you to adjust the
operation frequency when
the inverter is placed in a
mode in which the
potentiometer can be used to
enter operation commands.

VFnC1-2002P

DC main circuit SPH-200V-0.2KW
terminal block - Output main circuit
terminal block

Terminals for connecting a

DC reactor or a DC bus PO m Used to connect a motor.

A-2
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[Front panel]

Charge lamp

Indicates that high voltage is still
present within the inverter. Do not

open the terminal board cover while

TOSHIBA

this is it. This lamp is not provided
for single-phase 200V European
models.

( Connector for optional devices ‘

Used to connect an optional device.
« Parameter writer
« Extension panel
« RS485/RS232C

Control terminal block

Used to control the inverter
by inputting signals from an

external control device and
to output signals to the
external device.

A3
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Caution label on the top surface
Main circuit port ~ Control circuit port (See Note 1.)

-Ventilation slits

Name Plate

[Bottom] [Right side]

Note 1: When installing the inverter where the ambient temperature will rise above 40°C, detach
this caution label.

An example of a caution label on the top surface translation

ek

Self-up terminal block

The self-up terminals 9 L, RILI, S/L2, (T/L3), U/T1, VIT2 and W/T3 on the main circuit board were
factory-set to the UP position to allow you to connect cables smoothly. After you have connected
cables to these terminals, tighten them securely.

These terminals are already
set to the UP position.

LR The terminals PO, PA/+ and
PC/- are not set to the UP
position. So you will have to set
them to the UP position before
connecting cables to them.

A4
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Note: The self-up (self-lifting) terminals of VFNC1 are constructed with plastic body and screws,
therefore please take following precautions.
« Do not unscrew the power terminals to UP position frequently. (Less than 5 times is
recommended)
« Do not press the screw when unscrew the main terminals.
* Do not unscrew quickly like using an Electric screw driver. -
« Do not pull the power wire during unscrewing the power terminals to UP position.
* Do not unscrew the power terminal to UP position with over torque.
« Do not make any deformation of the cover when unscrewing the power terminals.

1.3.2 Main circuit and control circuit terminal blocks

1) Main circuit terminal block
When using a crimp terminal, cover its caulked part with a tube or use an insulated terminal.

[ Screwsize | tightening torque |
| M3 screw 08N - m |
[ M35screw | 10N - m |

VFNC1-2001P~2007P |

00000

@ R/LI SIL2TIL3

[Main circuit input terminals]

M3 screw

[Main circuit output terminals]
M3 screw
PO PA/+ PCI- UITI VIT2 WIT3

Shorting bar

A5
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| VFNC1-2015P~2022P |

[Main circuit input terminals]

M3.5 screw

©OO OO0

@ RILIS/L2 T3

[Main circuit output terminals]

M3.5 screw PO PA/+ PCI- UITIE VITZ WIT3

CICICICACA®

N\ Shorting bar

VFNC1S-1001P~1004P
VFNC1S-2002P~2007P

[Main circuit input terminals]

M3 screw

0o _ ©

@ RILI S/L2

[Main circuit output terminals]

M3 screw
PO PA/t PC/- UITI VIT2 WIT3
QOO
J I:
Shorting bar

A-6
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VFNC1S-1007P
VFNC1S-2015P~2022P

[Main circuit input terminals]

M3.5 screw -
OO __O

@ RILISIL2

[Main circuit output terminals]

M3.5 screw

PO PA+ PCI- UITE VT2 WIT3

Shorting bar

| VFNC1S-2002PL~2007PL |

[Main circuit input terminals]
M3 screw

[€]&)

@ RILI SIL2

[Main circuit output terminals]
M3 screw
PAZ+ PCI- UITL VIT2 WIT3

OOOO®

A7
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| VFNC18-2015PL~2022PL |
[Main circuit input terminals]
- M3.5 screw
B O ©

@ RILISIL2

[Main circuit output terminals]

M3.5 screw pare pe- T VIT2 WITS
DODDD

2) Control circuit terminal block
The same type of terminal board is provided for all models.

vis3 Fwrout

M3 screw (0.6N-m)

M2 screw
(0.25N-m)

OPTION (CF RSIS2(C
H_/

Sizes of connectable wires Sizes of connectable wires
Solid wire: 0.3 to 1.5 (mm?) Solid wire: 0.3 to 1.5 (mm?)
Stranded wire: 0.3 to 1.5 (mm’) Stranded wire: 0.3 to 1.25 (mm?)
(AWG: 26 to 16) (AWG: 26 to 16)
Sheath strip length: 6 mm Sheath strip length: 5 mm
Driver bit size: 3.5 x 0.6 mm Driver bit size: 2.5 x 0.4 mm

For details of each terminal, see 2.3.2.
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1.4

Notes on the application

141

Motors

When the VF-nC1 and the motor are used in conjunction, pay attention to the following items.

/\ Caution

Use an inverter that conforms to the specifications of the three-phase induction
0 motor and power supply being used. If the inverter being used does not conform to
those ifications, 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-nC1 Inverter employs the sinusoidal PWM system. However, the output voltage and
output current do not assume a precise sine wave, they have a distorted wave that is close to
sinusoidal waveform. This is why compared to operation with a commercial power there will be
a slight increase in motor temperature, noise and vibration.

Operation in the low-speed area
When running continuously at low speed in conjunction with a general purpose motor, there
may be a decline in that motor's cooling effect. If this happens, operate with the output
decreased from rated load.
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 (5L /7)".

the overload pr ion level
The VF-nC1 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 adjusted in line with the rated current of the general purpose motor being used in
combination.

High speed operation at and above 60Hz
Operating at frequencies greater than 60Hz will increase noise and vibration. There is also a
possibility 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 lubricating effect. Check with the manufacturer of the reduction gear to find out about
operable gearing area.

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.
« Combined with couplings between load devices and motors with high backlash
« Combined with loads that have sharp fluctuations in rotation such as piston movements

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

A9
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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.

Three-phase
poveer supply

Three-phase
pover supply

RY

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
configured in some other way, the overcurrent trip may be activated because of the locked rotor
current when the brake goes into operation. Circuit configuration 2 uses low-speed signal
FM/OUT to turn on and off the brake. Turning the brake on and off with a low-speed signal may
be better in such applications as elevators. Please confer with us before designing the system.

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 operation, the overcurrent level and the electronic thermal protection must be readjusted.
If adjustment is necessary, see 5-10 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
v IM

Remove the power factor improving
b = | 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.

A-10
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Circuit interrupting when two or more inverters are used on the same power line.
(circuit

MCCB1

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 cannot select the proper characteristics install a circuit interrupting fuse
between the MCCB2 and the INV1.

posal

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

143 What to do about leak current

/\ Warning

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 input/output wires. Test and adopt the
following remedies against leak current.

(1) Leakage current from the inverter main unit
As compared with other types of inverters, a large amount of current leaks from your inverter
when it is used in delta connection (with one phase grounded). Take this into consideration when
selecting an earth leakage breaker.

<Leakage current in delta ion (one phase (For only)

VFNC1-2001P to 2022P : About 1TmA

VFNC18-2002P to 2007P  : About 6mA

VFNC1S-1001P to 1007P  : About 3mA

VFNC18-2002PL to 2007PL : About 11mA

VFNC1S-2015P to 2022P  : About 3mA

VFNC18-2015PL to 2022PL : About 17mA

(2) Effects of leakage current across ground

Leakage current may flow not just through the inverter system but also through ground wires to
other systems. Leakage current will cause earth leakage 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.

Power
supply

Leakage current path across ground
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Remedies:

1. Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter £ 330

2. Use high frequency remedial products for earth leakage breakers. If you use equipment like
this, there is no need to reduce the PWM carrier frequency.

3. Ifthe 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.

(3) Affects of leakage current across lines

Thermal relay
Inverter 94
Power ————x __—— M
supply
—_— |
Leak current path across wires. ~®-

(DThermal relays
The high frequency component of current leaking into electrostatic capacity between inverter
output wires will increase the effective current values and make externally connected thermal
relays operate improperly. If the wires are more than 50 meters long, it will be easy for the
external thermal relay to operate improperly with models having motors of low rated current
(several A(ampere) or less), because the leak current will increase in proportion to the motor
rating.

Remedies:

1. Use the electronic thermal built into the inverter.
The setting of the electronic thermal is done using parameter 0L [7 & £ H

2. Reduce the inverter's PWM carrier frequency However, that will increase the motor's
magnetic noise. Use parameter # 3 1 [J for setting the PWM carrier frequency.

3. This can be improved by installing 0.1u-0A5uF-1000V film capacitor to the input/output
terminals of each phase in the thermal relay.

um

VIT2

Thermal relay

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

Remedies:

1. Use a multi-function programmable output terminal for the inverter's control circuit.
A current can be put out via the FM/OUT terminal.
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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144 Installation

Hinstallation environment

The VF-nC1 Inverter is an electronic control instrument. Take full consideration to installing it in
the proper operating environment.

E6581090

/\ Warning
« Do not place any inflammable substances near the VF-nC1 Inverter. If an accident
occurs in which flame is emitted, this could lead to fire.
Prohibited
* Operate under the environmental conditions prescribed in the instruction manual.
Operations under any other conditions may result in malfunction.
Mandatory
/\ Caution
« Do not install the VF-nC1 Inverter in any location subject to large amounts of
vibration.
Prohibited 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
Mandatory continvuous 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.




TDSHIBA E6581090

« Do not install in any location of high
temperature, high humidity, moisture
condensation and freezing and avoid

and/or where there may be large amounts < ‘C=

locations where there is exposure to water by
of dust, metallic fragments and oilmist. (]
« Do not install in any location where r
corrosive gases or grinding fluids are
present.

Operate in areas where ambient temperature ranges from -10°C to 50°C. However, when
installing the inverter where the ambient temperature will rise above 40°C, detach the caution
label on the top surface.

5cm 5cm
Measurement
position
~10%
Vs i
/'%uan @) i
=N/ 8'X Measurement

position
Note: The inverter is a heat-emitting body. Make sure to provide proper space and ventilation
when installing in the cabinet. When installing the inverter in a cabinet, you are

recommended to detach the caution label even if the temperature in the cabinet is below
40°C.

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

A

e
V==

 If the VF-nC1 Inverter is installed near any of the equipment listed below, provide measures to
insure against errors in operation.

- . Solenoids: Attach surge suppressor on coil.
;’”” ' '.51 o A‘@ :j: Brakes: Attach surge suppressor on coil.
P W Vs S [J ann Magnetic contactors: Attach surge suppressor on coil.
PN 2 Fluorescent lights: ~ Attach surge suppressor on coil.
KQU> s\'l/l = Resistors: Place far away from VF-nC1
\:\@5 {"u%:? { ’,J{«v Inverter.
Resistor

‘?E

A4
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HHow to install

/\ Warning

O

Prohibited

« 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.

Mandatory

¢ 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 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 accident.

/\ Caution

Mandatory

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

 If braking is necessary (to hold motor shaft), install a mechanical brake. The brake
on the inverter will not function as a mechanical hold, and if used for that purpose,
injury may result.

HMinstallation 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

centimeters,

and they should be arranged in horizontal rows.

If the inverters are horizontally arranged with no space between them (side-by-side installation),
peel of the ventilation seals on top of the inverters and operate at 40°C or less, and reduce (See
6.9) the rated output current.

« Standard installation « Horizontal installation (side-by-side installation)
i i 10 cmor more.
10 cmor more
Paelof the ventation
| ek ontopor o et
Scmormore | VF'CT |5 cmormore VENCT | VERCT | VFnC1

T v I

The space shown in the diagram is the minimum allowable space. Because air cooled equipment
has cooling fans built in on the top or bottom surfaces, make the space on top and bottom as
large as possible to allow for air passage.

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

E6581090
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M 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
5-10 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.

Calorific Amount of Heat

Operating Values (W forcible air discharge

motor . cooling surface area

Voltage Class capacity Inverter Type freca'_';gi:: ventilation required for

(kW) 1ZkH Y required sealed storage

2 (m*min) cabinet (m?)
0.1 1001P 12 0.07 0.24
Single-Phase 0.2 1002P 21 0.12 0.42
100vClass | 04 |VFNC1S- io0sp 30 017 06
0.75 1007P 55 0.31 1.1
0.2 2002P(L) 21 0.12 0.42
" . 0.4 2004P(L) 30 0.17 0.6
52'8%'\‘,’ EI’:‘:: 075 |VFNC1S- 12007P(L) 55 031 11
15 2015P(L) 96 0.55 1.9
22 2022P(L) 126 0.72 25
0.1 2001P 12 0.07 0.24
0.2 2002P 21 0.12 0.42
Three-Phase 0.4 VENCA- 2004P 30 0.17 0.6
200V Class 0.75 2007P 55 0.31 1.1
1.5 2015P 96 0.55 1.9
22 2022P 126 0.72 25

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.

HPanel 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.
Install noise filters if necessary.

A-16
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Installing more than one u a cabinet

If you are installing two or more inverters in one cabinet, pay attention to the following.

When installing inverters side by side, detach the caution label on the top surface of each
inverter and use them where the ambient temperature will not rise above 40°C.

« When using inverters where the ambient temperature will exceed 40°C, allow a space of 5 cm
or more between inverters and detach the caution label on the top surface of each inverter.

« Ensure a space of at least 20 cm 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.

* Inverters may be installed side by side with each other with no space left between them. -

Ventilation fan

2]

.
|e—inverter
! Air deflecti
A deflecting

plate

[*—Inverter
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/\ Warning

Y

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

D
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,
Prohibited | * ,4s, wires). This can result in electric shock or fire.
« Do not allow water or any other fluid to come in contact with the inverter. That may
result in electric shock or fire.
/\ Caution
* 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

Cautions on wiring

/\ Warning

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

Prohibited | glectric shock.
0 « 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

Mandatory| 5 cabinet. This can result in electric shock or other injury.
 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.

(DShut off all input power.

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

(@Use a tester that can measure DC voltage (400VDC or more), and check to
make sure that the voltage to the DC main circuits (across PA/+-PC/C) 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.
« Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when
Be a malfunction or current leak occurs.
Grounded
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/\ Caution

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

Prohibited

HPreventing 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).

HEControl and main power supply

The control power supply and the main circuit power supply for the VF-nC1 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.

EWiring

* 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 g use wires of the size that is equivalent to or larger than those given in
table 10.1 and always ground the inverter (100V.200V voltage class: D type ground [former
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 10.1 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.

2.2 Standard connections

/\ Warning

« Do not connect input power to the output (motor side) terminals (U/T1, V/T2,
WI/T3). Connecting input power to the output could destroy the inverter or cause

Prohibited | @ fire.

Do not connect resistors to DC terminals (across PA/+-PC/- or across PO-PC/-).

It could cause a fire.

First shut off input power and wait at least 15 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.

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.

Be grounded

B-2
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2.21 Standard connection diagram (1)
This diagram shows a standard wiring of the main circuit.
(1) Sink <common: CC>

HWhen using V1/S3 terminal as an analog input terminal (F [ :for i

*5
DC reactor
(DCL: option)

McCB .
—_— RIL1
X S/L2
X T3
FLC
(e Control circuit F Forward
Fault output signal

Reverse

Preset speed 1
External potentiometer

VF-nC1 *

Preset speed 2

(3-10kQ2) VIS3*2 *3
or input voltage signal Connector for cc Common
0-10Vdc )cc optional devices

Current signal

4-20mAdc %

FMIOUT +2
O

Frequency meter
(Ammeter)

1-phase series
MCCB

Power—K_———ORIL1
SUPPY__s¢ _——@siL2

1-phase series do not have T/L3 terminal.

*1: Only European model has a built-in noise filter.

*2: The terminal can be switched between FM/OUT and VI/S3 by changing a
parameter.

*3: The terminal can also be used as an input terminal by changing a parameter.

*4: European models are not provided with PO terminal.

*5: 1-phase 100V models cannot be used with DC reactors.

B-3
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ut terminal (F {

hen using V1/S3 terminal as a logic

DC reactor *°
(DCL: option)

mccB *1
RIL1
x SiL2
X T3

Forward

FLC
M Control circuit F
Fault output signal Q )

VF-nC1 *

Connector for cc
optional devices

Reverse
Preset speed 1
Preset speed 2

Common

| @
L

FMIOUT +2

cc
o

Frequency meter
(Ammeter)

1-phase series
mces

Power—X_————ORIL1
W _——©si2

1-phase series do not have T/L3 terminal.

*1: Only European model has a built-in noise filter.

: The terminal can be switched between FM/OUT and VI/S3 by changing a
parameter.

*3: The terminal can also be used as an input terminal by changing a parameter.

: To use VI/S3 terminal as an input terminal, P15 and VI/S3 must be short-
circuited with a resistor (recommended resistance: 4.7kQ-1/4W).

*5: European models are not provided with PO terminal.

*6: 1-phase 100V models cannot be used with DC reactors.

N

q
£

B4
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222 Standard connection diagram (2
(2) Source <common: P15>

HWhen using V1/S3 terminal as an analog input terminal (F { :8or !

*5
DC reactor
(DCL: option)

PC
mcc
X RIL1 *1 U
¢ siL2 Main circuit VT2 IM
x T3 O-WI3

FLC
Control circuit F _—] Forward
Fault output signal

RO—__——{Reverse

= s10— __—|Preset speed 1
VF-nC1 *

External potentiometer

(3-10k2) » _—|Preset speed 2
or input voltage signal Connctor for o Common
(0-10Vdc) optional devices

Current signal -

4-20mAdc

Frequency meter
(Ammeter)

1-phase series
yces

Power—X__———ORIL1
I
P Y—X/—asu

1-phase series do not have T/L3 terminal.

*1: Only European model has a built-in noise filter.

*2: The terminal can be switched between FM/OUT and VI/S3 by changing a
parameter.

*3: The terminal can also be used as an input terminal by changing a parameter.

*4: European models are not provided with PO terminal.

*5: 1-phase 100V models cannot be used with DC reactors.
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ut terminal (F {

hen using V1/S3 terminal as a logic

DC reactor *®

(DCL: option)

PO *4 PA  PC
mccB *1
X RIL1 Vi)
—_ Si2 Main circuit VT2 IM
X T3 WIT3
FLC
M Control circuit F Forward
Fault output signal ©
Pt g R Reverse

FLA
Preset speed 1

VF-nC1 *

Gonnector for P15 Qm Common
optional devices

% Izl VIiS3 2 430>

FMIOUT#2
o

Preset speed 2

Preset
speed 3

Frequency meter
(Ammeter)

1-phase series

Power——K_———ORIL1
]
suepl Y_)</_4 OS/L2

1-phase series do not have T/L3 terminal.

*1: Only European model has a built-in noise filter.

*2: The terminal can be switched between FM/OUT and VI/S3 by changing a
parameter.

*3: The terminal can also be used as an input terminal by changing a parameter.

*4: European models are not provided with PO terminal.

*5: 1-phase 100V models cannot be used with DC reactors.
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23 Description of terminals

2.3.1 Main_cir

This diagram sh

i rminal

ows an example of wiring of the main circuit. Use options if necessary.

HPower supply and motor connections

Power
supply

Powerlines are Motorlines are connected g
connectedto R, Sand T, to U,V and W.

1
|
|
|
or o | Motor
|
|
|

H Connections with peripheral equipment

Nodfuse Magnetic  Input  Noise reduction
e

breaker contactor  reactor

EMain circuit

Motor
Inverter

PA/+
Q

BC reacior

Terminal symbol

Terminal function

L

Grounding terminal for connecting inverter case. 2 grounding terminals.

100V class: 1-phase 100V to 115V - 50/60Hz

RLa S/ | 200V class: 1-phase 200V to 240V - 50/60Hz, 3-phase 200-240V - 50/60Hz
*1-phase series have R/L1 and S/L2 terminal.

U/m1, vIT2, Connect to a (3-phase induction) motor

W3

PC/- This is a negative potential terminal in the internal DC main circuit.
Terminals for connecting a DC reactor (DCL: optional external device).
Shorted when shipped from the factory. Before installing DCL remove the short

PO, PA/+ bar.

1-phase 100V models cannot be used with DC reactors. 1-phase 200V models
for Europe are not provided with PO terminal.
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2.3.2 Control circuit terminals (sink logic (common: CC
The control circuit terminal board is the same for all models.

GGG ) ) ] |

@22 222222

Termina | Input/

Function Specifications Inverter internal circuit
| symbol| output

Shorting across F-CC
causes forward rotation;
open causes slowdown and
stop. (If ST is always ON)
Shorting across R-CC
causes reverse rotation;
open causes slowdown and i

stop. (If ST is always ON) 15?%;?2::2 m:‘ss

Shorting across R-CC/F- .
Sink/source selectable
CC causes reverse LkCsour lectabl

rotation. by changing a
Shorting across S1-CC
causes preset speed
operation.

Shorting across S2-CC
causes preset speed
operation.

F Input

R Input

S1 Input

Multifunction programmable contact input

S2 Input

Common
cc to input/
output

Control circuit's equipotential
terminal.

. 5Vdc : 100
Power output for analog input (permissible load current:| ps
10mAdc)

P5 Output sotting.

Multifunction programmable
analog input. .
Standard default setting: (inlern;l‘ji\é?:%dance'
Analog input 0-10Vdc and 42k0) :
VIIS3 Input  |frequency 0-80Hz. 4-20mA:
Possible to use as analog input| . " ’ |
(4 (0)-20mAdc) or contact input (|nlernazlf|)rggedance.
(programmable contact input) )
by changing a parameter.

B-8



TOSHIBA E6581090
Termina| - Input/ Function Specifications Inverter internal circuit
| symbol| output
Multifunction programmable
output.
Standard default setting:
output frequency. 1mA full-scale
Meters connectable to DC ammeter or 7.5Vdc
M/ FM/OUT: 1mAdc full-scale (10vdc) full-scale
ouT Output [ammeter or 7.5Vdc (10Vdc) DC voltmeter
-1mA full-scale voltmeter
(PWM output). Open collector output:
Possible to switch to 24Vdc-50mA
programmable open collector
output by changing a
parameter.
+15v
15Vdc power output.
P15 Output  [3¢For more on how to use, see 15Vdc-100mA P15
6.1.1and 6.2.6.
Multifunction programmable 15V
relay contact output. Contact FLA
ratings: 250Vac - 2A (cos¢=1),
30Vdc - 1A, 250Vac - 1A 250Vac-2A
FLA (cos¢=0.4). Standard default (cosg=1):
FLB Output  |setting: Monitoring of status of at resistance load
FLC inverter's protection function. Vdc-1A
Activation of the protection 250Vac-1A (cos¢=0.4) 1
function causes circuit
FLA-FLC to close and circuit
FLB-FLC to open.

k logic (negative common)/source logic

ositive common

- Logic switching of input output terminals

Current flowing out turns control input terminals on. These are called sink logic terminals. (For all
models except models with a built-in noise filter, control input terminals are factory-set to sink
logic.) The general used method in Europe is source logic in which current flowing into the input
terminal turns it on.

Sink logic

Source logic

15Voe | 15Voc
Input Common| P15
ouput | F ! [;l
l:\l output | F
Common| cc l
Programmable Inverter Programmable Inverter

controller

controller
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Output terminals cannot be switched between sink logic and source logic.
See the figures below for connection to sink logic and source logic terminals.

+Power supply 15Voo

Input FM/OUT P15

Input
FM/OUT
I Common [cC Common
cc

Programmable Programmable
Inverter
controller controller

Inverter

H Switching the input terminal logic between sink and source

Input terminals of the VF-nC1 inverter can be switched between sink logic and source logic, using
the £ {2 7 parameter.

When switching between sink logic and source logic, do it before connecting cables to inverter's
control circuit terminals. When the confirmation message £ 5 or £ 5 { is displayed after
switching between sink logic and source logic, using the £ {2 7 parameter, reset the inverter,
using the operation panel, by turning the power off, or by inputting a reset signal from an external
control device.

H Switching the VI/S3 terminal between logic input and analog input

The VI/S3 terminal of the VF-nC1 inverter can be switched between contact input and analog
input by changing a parameter setting. When switching between contact input and analog input,
do it before connecting cables to inverter's control circuit terminals (5 £ 5).

If switching between contact input and analog input is done after cable connection, the inverter
and/or the external device connected might be damaged. Before turning on the inverter, make
sure all cables are connected correctly to the control terminals.

When using the VI/S3 terminal as an contact input terminal (sink logic), be sure to insert a
resistor* between the P15 and VI/S3 terminals. (Recommended resistance: 4.7kQ-1/4W).

H Switching the FM/OUT terminal between meter output (PWM output) and open
collector output

The FM/OUT terminal of the VF-nC1 inverter can be switched between meter output (PWM
output) and open collector output.
When switching between meter output (PWM output) and open collector output, do it before
connecting an external device to the inverter. After switching from meter output (PWM output) to
open collector output, and vice versa, check using the = /15 ¢ parameter to be sure that the
desired function is assigned to the FM/OUT terminal, and then turn the power off. After the
completion of cable connection, turn the power back on. If switching between meter output and
open collector output is done after cable connection, the inverter might be damaged.
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5. Simpleoperation |
/\ Warning

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

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

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

Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart and that could result in injury.

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

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

Mandatory 3 g A .

a cabinet, that may result in electric shock or other injury.

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

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

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

« Make sure that operation signals are off before resetting the inverter after
malfunction.
If the inverter is reset before turning off the operating signal, the motor may restart
suddenly causing injury.

& Caution
@ « Do not touch heat radiating fins. These devices 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

C-1
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3.1 Simple operation of the VF-nC1

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

(1) Run and stop from the operation panel

(2) Run and stop using external signals to the terminal
block

(3) Run and stop by serial communications (with an
optional external device)

(1) Setting of frequency using the potentiometer on the
inverter main unit

(2) Frequency setting using the UP and DOWN keys on
the operation panel

(3) Setting of frequency using external signals to the
terminal block (0-10Vdc, 4-20mAdc)

(4) Frequency setting by serial communications (with
an optional external device)

Use the basic parameters [ /7 & (command mode selection) and £ /7 o (frequency setting mode

selection) for selecting.

Title Function Adjustment range Default setting |

Lnod Command mode 0: Terminal block 1: Operation panel 1
selection

Fno Frequency setting : Terminal block 2

0
mode selection 1: Operation panel

2: Internal potentiometer
3: Serial communications
4

: Terminal block/potentiometer switching

[Steps in setting parameters]

Key operated LED display Operation
Displays the operation frequency (operation stopped). (When
0.0 standard monitor display selection £ 7 (=0 is set to

[Operation frequency])

RUH The first basic parameter "History (A L/ H)" is displayed.

@ @ rnod Press either the A key or the ¥ key to select "I /10 d."

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

@ @ " Change the parameter to [ (Terminal board) by pressing the A
u
key.

Press the ENTER key to save the changed parameter. [ /15 &
and the parameter set value are displayed alternately.

@ @ Fhiod Press either the A key or the ¥ key to select "F /10 d."

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

@ @ ' %ha:(nge the parameterto { (Operation panel) by pressing the
ey

B 4 |Pressthe ENTER key to save the changed parameter. F /7 o
e FRD .
and the parameter set value are displayed alternately.
* Pressing the MON key twice returns the display to standard monitor mode (displaying operation
frequency).

&

®

S}
3
)
e}
c3
o

@

®
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3.11 How to start and sto|

(1) Start and stop using the operation panel keys (Cf10d : {)

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

: Motor starts.
: Motor stops (slowdown stop).

(2) Start and stop using external signals to the terminal board (L 10d : 0)
Use external signals to the inverter terminal board to start and stop the motor. (Sink logic
connection)

Short F and CC terminals: run forward *Coast stop
The standard default setting is for slowdown
stop. To make a coast stop, assign an ST

terminal function to an idle terminal using the
Open F and CC terminals: slow down and stop | programmable terminal function.

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
n

S s~ B
Motor
ON speed Coast stop
H OoN
FCC__—] OFF
oN
stce—1__oFF

3.1.2 How to set the frequenc

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

Set the frequency with the notches on the potentiometer.

Move clockwise through the higher notches for the higher frequencies.

@ Since the potentiometer has hysteresis, it settings may change to some
degree after the power is turned off and turned back on.

C-3
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(2) Setting the frequency using the operation panel (F10d : {)
Set the frequency from the operation panel.

@ : Moves the frequency up
@ : Moves the frequency down

M Example of operating a run from the panel

Key operated LED display Operation
Displays the operation frequency.
0.0 (When standard monitor display selection £ 7 { =0 is setto 0

[operation frequency])

@ @ co.n Set the operation frequency.

0O0SEL Press the ENTER key to save the operation frequency setting.
50.06FC £ and the frequency are displayed alternately.
. Pressing the A key orthe V' key will change the operation
i frequency even during operation.

* Press the ENTER key after changing the operation frequency, otherwise it will not be saved,
although it is displayed.

(3) Setting the frequency using external signals to the terminal board (F10d : J)

HFrequency settin

1) Setting the frequency using external potentiometer

*Potentiometer control
Set frequency using the potentiometer
! (3-10kQ-1/4W)
: Setting frequency using For more detailed information on
the potentiometer adjustments, see 6.4.

60Hz

Frequency

(l»]IIIN MAX

*The F {9 parameter (VI/S3 terminal function selection) is used to specify a function
for the VI/S3 input terminal. The FCHG parameter (frequency command forced
switching) makes it possible to use both the analog input frequency signal and the
frequency signal set with the internal potentiometer, which can be switched by
activating or deactivating the input terminals.
See 5.1 for details.

*1lt is necessary to set the 5 2 i 3 (=47~50approx.) in case of using the potentiometer
with P5.

Note: The current input and voltage input functions 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
Voltage signal 0-10Vdc (0-10V). For more detailed information

. on adjustments, see 6.4.

60Hz [T
Frequency|
. :
ovde 10Vde

The F {5 parameter (VI/S3 terminal function selection) is used to specify a function
for the VI/S3 input terminal. The FCHG parameter (frequency command forced
switching) makes it possible to use both the analog input frequency signal and the
frequency signal set with the internal potentiometer, which can be switched by
activating or deactivating the input terminals.

See 5.1 for details.

Note: The current input and voltage input functions cannot be used at the same time.

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

*Current signal
+ Setting frequency using current signals

: Current signal 4-20mAdc (4-20r_nA)A For more detailed information
on adjustments, see 6.4.

60Hz

Frequency

0 4mAdc  20mAdc

* The £ {1 5§ parameter (VI/S3 terminal function selection) is used to specify a function
for the VI/S3 input terminal. The FCHG parameter (frequency command forced
switching) makes it possible to use both the analog input frequency signal and the
frequency signal set with the internal potentiometer, which can be switched by
activating or deactivating the input terminals.

See 5.1 for details.
Note: The current input and voltage input functions cannot be used at the same time.

(4) Setting the frequency by serial communications (F10d : 3)
The frequency can also be set from a higher-order external control device via optionally available
communications conversion units (RS2001Z, RS20035, RS2002Z and RS4001Z).
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4. Basic VE-nCtoperations

The VF-nC1 has the following three monitor modes.

Standard monitor mode] : The standard inverter mode. This mode is enabled when

inverter power goes on.

E6581090

{ After mode is for monitoring the output frequency and setting the frequency
designated value by UP/DOWN key of operation panel. In it is also displayed
information about status alarms during running and trips.

« Setting frequency designated values - see 3.1.2
 Status alarm

If there is an error in the inverter, the alarm signal and the frequency will flash
alternately in the LED display.
L :When a current flows at or higher than the overcurrent stall level.
P :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.

,

L

H : When temperature inside the inverter rises to the overheating protection
alarm level.

All VF-nC1 series of inverters: About 110°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.

Status monitor mode Setting monitor mode
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4.1 How to set parameters Setting monitor mode

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.

Setup parameters : Parameters necessary for specifying a logic for control input signals

and a base frequency for the motor when turning on the inverter for
the first time.

This parameter setting is needed only for the VFNC1 (S)-0000P - W.

Basic parameters : Parameters necessary for operating the inverter.
Extended parameters| : Parameters necessary for using various extended functions.
Special parameters | : Parameters necessary for using special functions. Three special

parameters are included in the basic parameters of the VF-nC1.

*1: Three special parameters

RUF : Calls up only functions necessary to meet the user's needs and, sets up the inverter.

AU H : Displays the five parameters changed last in reverse order of change. This parameter comes
in very handy when readjusting inverter, using the same parameters.

Displays parameters whose settings are different from the factory default settings. Use this
parameter to check settings you made or you want to change.

[T
Lr.ide

*Adjustment range of parameters

H {1 An attempt has been made to assign a value that is higher than the programmable range. Or,
as a result of changing other parameters, the programmed value of the parameter that is now
selected exceeds the upper limit.

L 0: Anattempt has been made to assign a value that is lower than the programmable range. Or,
as a result of changing other parameters, the programmed value of the parameter that is now
selected exceeds the lower limit.

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

than H { or equal to or lower than .. .

While these codes are flashing on and off, no change can be made to any parameter.

D-2
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4.1.1 How to set a setup parameter

After you set the basic parameter & 47 to 3 (Initialize to default setting) or the first power, the
inverter will be in setup parameter mode. When the inverter is in this mode, you need to set a
setup parameter, as described below, to make the inverter ready for operation.

Set the setup parameter according to the logic for control input signals used and the base frequency
of the motor connected. (If you are not sure which setup parameter should be selected among
A58, P50 and 7 & & and what values should be specified, consult your reseller.)

Each setup parameter automatically sets all parameters relating to the logic for control input signals
used and the base frequency of the motor connected.

This parameter setting is needed only for the VFNC1 (S)-000O0OPO-W.

Follow these steps to change the setup parameter [Example: Changing from n 5 to n 5 3 sink
logic (negative common) and a base frequency of 60Hz]

Key operated LED displa Operation
nS50 Turn the power on.
@ @ s Select a parameteramong n 55, P50 and n & &, using
ned the A and ¥ keys. Select n & & in this case.
Press the ENTER key to confirm your change.
@ fn Ik When {n [E isdisplayed, you can set the setup
parameter.
0.0 The operation frequency is displayed (Standby).
{ %You can change this parameter setting. To do so, you need to reset the basic parameter £ 4 7 :
to 3 (default setting).
% You can also change the parameters in the table below individually even after setting a setup
parameter.

The settings of the parameters listed below are changed by the setup parameter.
When you search for [ ~..{ parameters, only the parameters in the shaded area will be displayed
as changed parameters.

M Values set by each setup parameter

Parameters set nS5d PS50 nbl
(Mainly in Asia) (Mainly in Europe) (Mainly in North America)
Fi27 0 [Sink logic (negative common)] | 100 (Source logic (positive common)) |0 [Sink logic (negative common)]
FH09/F 17! [220(V) 220 (V) 230 (V)
Fyi? 1410 (min”) 1410 (min”) 1710 (min”!)
FH UL, F204 (500 (Hz) 50.0 (Hz) 60.0 (Hz)
wi [F 0 50.0 (Hz) 50.0 (Hz) 60.0 (Hz)
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4.1.2 How to set the basic parameters

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

[Steps in key entry for basic parameters]
*Select a parameter you want to
: Switches to the setting monitor mode. change from the table of
parameters.
*If there is something that you do

operation, press the MON key to
return to the . indication (or
operation frequency).

*See 11.2 for the table of basic
parameters.

/
! i
! 1
| |
| |
| |
| |
| notunderstand during the H
| 1
| 1

: Selects parameter to be changed. ! !

|

! i

! 1

\ |

: Reads the programmed parameter setting.

: Changes the parameter setting.

: Saves the changed value of the parameter setting.

® ®
of =0 JO8 B

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).
0.0 (When standard monitor display selection £ 7 { 5= is set

to 0 [operation frequency]).

]
[
=

The first basic parameter "History (A L/ H)" is displayed.

@ FH Press either the A key or the ¥ key to select "F H".

©
@ | o
©

0.0 Pressing the ENTER key reads the maximum frequency.
. Press the V key to change the maximum frequency to
&0.0
60Hz.
" Press the ENTER key to save the changed maximum
0.0 © FH N
frequency. F H and frequency are displayed alternately.

After this —Displays the same —Switches to the —Displays names
MON
programmed display in the status of other

parameter. monitor mode. parameters.
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4.1.3 How to set extended parameters

The VF-nC1 has extended parameters to allow you to make full use of its functions. All extended
parameters are expressed with £ and three digits.

F180~F 113
Fegg~Fegy
00~F353
FugO~EY 19
@ F500~F505
FEO0~FE33

180~F 118

FB00~FBBD

Basic parameter

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 “F ———"* from
the basic parameters.

[Steps in key entry for extended parameters]

Switches to the setting monitor mode. (displays A U/ H) {*See 113 for the table of extended
! k

1
1
| parameters. !
\ !
 Selects "F ———" 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 (10 key instead of the @ key moves back to the previous status.

® ® ®
O «O* «Oe  «0
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B Example of parameter setting
The steps in setting are as follows. (Example of changing the starting frequency selection
F248 from 8.5 to 4O,

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 { =1 is set to

[operation frequency])

RUH The first basic parameter "History (A L/ H)" is displayed.

Press either the A key orthe V key to change to the

parameter group £ = = - .

oo Press the ENTER key to display the first extended parameter
e F oo,

Press the A key to change to the dynamic braking selection
F2Hb.

Pressing the ENTER key allows the reading of parameter
setting.

Press the A key to change the dynamic braking selection
from 0.5Hz to 1.0Hz

Pressing the ENTER key alternately flashes on and off the
1.0 & F 240 |parameter and changed value and allows the save of those
values.

) ® ®
@@@@@@@

If there is anything you do not understand during this operation, press the
i times to start over from the step of AL/ display.

4.1.4 How ial param
(1) Setting a parameter, using the wizard function (AU F)

_."’Wizard function (A L/ F):
The wizard function refers to the special function of calling up only functions necessary to set up

: the inverter in response to the user's needs. When a purpose-specific wizard is selected, a group

t of parameters needed for the specified application (function) is formed and the inverter is switched
automatically to the mode of setting the group of parameters selected. You can set up the inverter
easily by simply setting the parameters in the group one after another. The wizard function (4 4/ F)

provides four purpose-specific wizards. K
Title Function Adjustment range Default setting
UF Wizard function 0:- 0
1: Basic setting wizard
2 : Preset speed operation wizard
3 : Analog signal operation wizard
4 : Motor 1/2 switching operation wizard
5 : Torque up wizard*

* This parameter is valid only for VFNC1 (S)-O0 00 OPO-W type.
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W How to use the wizard function
Here are the steps to follow to set parameters, using the wizard function. (When the basic setting
wizard (AL F) is set to 1)

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {J={] is set to
0 [operation frequency]).
AUH The first basic parameter "History (4 L/ H)" is displayed.
e Select the wizard function (A L/ £ ) by pressing the A or ¥
AUF ey,
o Press the ENTER key to confirm your choice. J is displayed.
@ @ . Switch to purpose-specific wizard { by pressing the A or ¥V
! key.
Press the ENTER key to confirm your choice. The first
fnod parameter in the purpose-specific wizard parameter group is
displayed. (See Table below)
After moving to the purpose-specific wizard parameter group,
%k >k %k % change the setting of each parameter by pressing the A or V!
key and the ENTER key.
End £ n d is dialyzed on completion of the setting of the wizard
n parameter group.
Display of
parameter
|
UF Press the MON key to exit the wizard parameter group.
| By pressing the MON key, you can return to the default
Fr-F monitoring mode (display of operation frequency).
|
nn
a.u

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

HERd or £~ d is affixed respectively to the first or last parameter in each wizard parameter group.

Table of parameters that can be changed using the wizard function

Basicseting wizard | Preset-speed setting wizard | "3%9 Qf:srgpe’a“°" Molor 2 switching operation | 10,6 Up wizard*
fnod Lnod Lnod Fiil wi
Fhnod Fnod Fnod Fii2 P
ACC ACC ARCC Fii3 FYO
dJEL dEC dEC Fiid FY03
FH FH FH ul Fyig
ui s uL F409 Fyil
wl Fi0g Le ub
F409 Fari Fi0g F4i5

Fiig Feoi EHr

Fii3 Fage AL

Fiiy Fa03 dJEL

Fiis FaoM Fi0
5r 1 Fili
52 Fil2
53 Fi13
5r4 F500
5r5 F501¢
5r6

507

F287

F288

F283

F280

Fagi

Fage

F233

F284

* This parameter is valid only for VFNC1 (S)-0O0OOPO-W type.




TOSHIBA

E6581090

(2

), ing

History function (A L/ H)

The history function automatically searches

them in reverse order of setting or change. This parameter can also be used to set or change

: parameters.

istory function (A.L/H),

for the five parameters set or changed last and displays

Notes
o Parameters set or changed using the setup parameter also are included among parameters
displayed.
o HEFRd and £ d are added respectively to the first and last parameters in a history of
changes.
M How to use the history function
Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection & 7 {J=0 is set to.
0 [operation frequency]).
RUH The first basic parameter "History (7 Lf H )" is displayed.
@ e Press the ENTER key to search for and display the next
ACL
parameter set or changed last.
@ 8.0 Press the ENTER key to display the setting of the parameter
) found.
@ @ 5.0 Change the setting by pressing the A or V key.
Press the ENTER key to confirm the new setting. The name
S.0©RLCL  |and new setting of the parameter are displayed alternately
and the setting is saved.
Similarly, pressthe A or V' key to display the parameter
@ ( @ ) )k Kk you want to set or change next, and change and confirm the
setting.
On completion of a search for all parameters, £ o is
@@ oo
isplayed again.
Display of parameter|
To abort the search operation, press the MON key. Press the
AlUH MON key once during a search to return to setting mode.
[ Similarly, by pressing the MON key, you can go back to the
Fr-F status monitor mode and default monitor mode (display of
nl . operation frequency).
a.0
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(3) Searching for and changing parameters, using the user parameter group
function [ .l

: User parameter group function ({7 ~.L{):

: The user parameter group function automatically searches for only parameters whose settings are
: different from the factory default settings, and displays them as [ ~ ../ parameters. This parameter
can also be used to set and change parameters in & ...

Notes

« Parameters that have been returned to their factory default settings are not displayed as
0 .1/ parameters.

o Parameters that have been set using the setup parameter are also displayed as & - ../
parameters.

WHow to search for and change parameters
Follow the steps below to search for and change parameters.

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {J=0 is

set to 0 [operation frequency]).

RUH The first basic parameter "History (A L/ H)" is displayed.

Lrld Select & ~ ../ by pressing A or V key.

Press the ENTER key to enter the user parameter search/
setting change mode.

Parameters whose settings are different from the factory
default setting are searched for and displayed. To change
the parameter displayed, press the ENTER key or the A
key. (Press the ¥ key to make a search in the reverse
direction.)

8.0 Press the ENTER key to display the setting.

OI0)
&
©
Ol0
&)
@ @ 5.0 Change the setting by pressing the A or ¥ key.
C)
Ol)
Oll0)

Press the ENTER key to confirm the new setting. The
S.O0GRIC name and new setting of the parameter are displayed
alternately, and the setting is saved.
Similarly, press the A or V key to display the parameter!
you want to set or change next, and change and confirm
the setting.
On completion of a search for all parameters, & .. is
displayed again.
Display of parameter| To abort the search operation, press the MON key. Press
1 the MON key once during a search to return to the setting

Fr-F mode.

| Similarly, by pressing the MON key, you can go back to the'
status monitor mode and default monitor mode (display of
operation frequency).

) Lrl

nn
o

If you feel puzzled as to how to operate, press the key several times to go back to the
step where A/ H is displayed, and perform these steps all over again.
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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]

L1710 d (Command mode selection) SetF 708, and £ 18 and £ 110 d can be changed
F 10 d (Frequency setting mode selection) f while the inverter is running.

£ YP (Standard setting mode selection) F 25 ¢ (DC braking current (%))

FH  (Maximum frequency (Hz)) F 300 (PWM carrier frequency)

ul (Base frequency 1 (Hz)) F 30 ! (Auto-restart control selection)
P (V/f control mode selection) F 302 (Regenerative power ride-though

control)
[Extended parameters] F 305 (Over voltage limit operation)
F 11 5 (Analog input/logic input function F 40 ! (Slip frequency gain)
selection) F 405 (Base frequency voltage 1 (V))

F ! 1T (Always active function selection (ST)) F Y {5 (Motor rated current)

F ! ! (Input terminal selection 1 (F)) F Y {& (Motor no-load current)

F {2 (Input terminal selection 2 (R)) F Y {7 (Motor rated speed)

F ! {3 (Input terminal selection 3 (S1)) F 4 I8 (Speed control gain)

F ¢ 14 (Input terminal selection 4 (S2)) F 4 15 (Speed control stable coefficient)
F ! !5 (Input terminal selection 5 (VI/S3)) F &L ! (Stall prevention level)

F 12 7 (Sink/Source selection) F &3 (External input trip stop mode

F {30 (Output terminal selection 1 (OQUT/FM)) selection)

F {32 (Output terminal selection 3 (FL)) F & 08 (Input phase failure detection

F 170 (Base frequency 2 (Hz)) mode selection)
F {7 ! (Base frequency voltage 2 (V)) F &2 7 (Under voltage trip selection)
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4.1.6 Returning all parameters to standard default setting
Setting the standard default setting parameter & 4 7 to 3, all parameters can be returned to the
those factory default settings.
Note: For more details on the standard default setting parameter £ 4 7, see 5.3.

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.

M Steps for returning all p s to standard default setting
Key operated LED display Operation
- Displays the operation frequency (perform during operation
Y stopped).

UH The first basic parameter "History (4 L/ H)" is displayed.

o

EYF Press the A key orthe ¥ key to change to & 4 F.

Pressing the ENTER key displays the programmed

i & parameters. (& 4P will always display zero "" on the
right, the previous setting on the left.)

Press the A keyorthe V key to change the set value. To
return to standard factory default setting, change to "3".
Pressing the ENTER key displays " {~ {£ " while returning
all parameters to factory default setting.

n580 Turn the power on.

Select a parameteramong n 55, P50 and n & &, using
the A and V keys. Select 7 & in this case.

Press the ENTER key to confirm your change.

fn 1E When {n [k isdisplayed, you can set the setup
parameter.

CENCING
Oy Tg® @

a.o The operation frequency is displayed (Standby).
a.o The operation frequency is displayed again.

If there is something that you do not understand during this operation, press the
: several times and start over again from the step of AL H display.

D-11
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5.

5.1

Basic parameters refer to parameters you have to set first before using the inverter.

Selecting an operation mode

L£N0d | : Ccommand mode selection
FRQOd | : Frequency setting mode selection

* Function
£ 10 d (command mode selection) :
Used to select a mode of entering Run and Stop commands from the inverter (operation
panel or terminal board).
F 10 d (frequency setting mode selection) :
Used to select a mode of entering frequency setting commands from the inverter (internal
potentiometer, operation panel, terminal board, serial communications with an external
N control device, or internal potentiometer/terminal board switching).

mmmmmmmmmmen

N

<C d mode selection>

["Tite |  Function | Adjustment range [ Default settin,
Command mode |0: Terminal block 1

ong selection 1: Operation panel

A Run or Stop command is entered by inputting an ON or OFF signal from an
external control device.

A Run or Stop command is entered by pressing the or key on
the operation panel.

(When an optional expansion operation panel is used)
* There are two kinds of functions: function of responding to signals from the device specified with
the L1100 parameter, and function of responding to singles from the terminal board only.
External input signal Function
L nG4=1 |Input terminal function 12 (PNL/TB) OFF Operation panel operation
Input terminal function 12 (PNL/TB) ON Terminal board operation
* When the highest-priority command is entered from an external control device or a terminal
block, it takes priority over commands from the device specified with the £ /77 4 parameter.

Freq y setting mode selection>
Title Function Adjustment range Default setting |
0 : Terminal block
1: Operation panel
Fnod Frequency setting|2 : Internal potentiometer 2
e mode selection |3 : Serial communications (with an optional control
device)

4 : Terminal block/internal potentiometer switching

A frequency setting command is entered by inputting a signal* from an
external control device. (*: VI/S3 terminal: 0~(5)10Vdc or 4~20mAdc)

The operation frequency is set by pressing the @ or @ key on the

operation panel or an expansion operation panel (optional).

The operation frequency is set using the internal potentiometer built into the
inverter. Turning the knob clockwise increases the frequency.

The operation frequency is set by serial communications with an optional
control device.

Switching between frequency setting by means of analog signals and that by
means of the internal potentiometer is done by activating or deactivating the
input i (multi-function pr input terminals).
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5.2

Y¢The following control input terminals are always operative, no matter how the £ /1 & parameter
(command mode selection) and the F /1] & parameter (frequency setting mode selection) are
set.

* Reset terminal (enabled only when a trip occurs.)
« Standby terminal
« External input trip stop terminal

YrBefore changing the setting of the £ /71 & parameter (command mode selection) or the < /17

parameter (frequency setting mode selection), be sure to put the inverter out of operation. (When
700 is setto 2, the settings of these parameters can be changed even during operation.)

* There are two kinds of functions: function of responding to signals from the device specified with
the £ /7 o parameter and function of responding to signals from the terminal board only.

* When the highest-priority command is entered from an external device or a terminal board, it
takes priority over commands from the device specified with the F /77 o parameter.

FRbd=0 Vlinput
Fhgg=1 PNL/TB:OFF UP and DOWN keys on
operation panel
PNL/TB:ON Vlinput
£ 110 d: Terminal board
Fhiod=2 PNL/TB:OFF Internal potentiometer
PNL/TB:ON Vlinput
£ 15 d: Terminal board
Fhibd=3 PNL/TB:OFF Serial communications
PNL/TB:ON Vlinput
£ 110 d: Terminal board
Fhild=4 FCHG:OFF Internal potentiometer
PNL/TB:OFF
FCHG:ON VI input
PNL/TB:OFF
PNL/TB:ON Vlinput
£ 10 d: Terminal board

* To switch between current input and voltage input, use the ~ {5 parameter
(Analog input / logic input function selection).

Meter setting and adjustment

: FM/OUT terminal functions selection
: Meter adjustment

("« Function

: The FM/OUT terminal can be switched between meter output (PWM output) and open

I collector. When connecting a meter to the FM/OUT terminal, set the FI5L parametertoa
1 number other than -1 (open collector output) and connect the meter between FM/OUT

| (positive side) and CC (negative side).

| If you want to connect a meter to the inverter, choose a full-scale 0~1mAdc ammeter or a

: full-scale 0~7.5Vdc-1mA voltmeter.

: The meter output of VFNC1 may have some errors because of PWM waveform.

| Especially if the meter output is near 0, the errors may be increased.

\
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B Adjustment scale with meter adjustment F /7 parameter
Connect meters as shown below.

<Frequency meter>  Meter: frequency <Ammeter> Mt .
meter eter: ammeter

R GIHETEE))

The reading of the frequency
meter will fluctuate during
scale adjustment

meter will fluctuate during
scale adjustment.

The reading of the frequencyl

Y¢Optional frequency meter: QS-60T YrMake the maximum ammeter scale at least 150
percent of the inverter's rated output current.

[Connected meter selection p: s]
Title Function Adjustment range Default setting |

-1: Open collector output

: Output frequency

: Output current

: Set frequency

: For adjustment (current fixed at 100%) 0

: For adjustment (current fixed at 50%)

: For adjustment (output fixed at the max

frequency)
: For adjustment (gain display )

FIISL  |Meter selection

aRwON-O

)

EResolution

All FM terminals have a maximum of 1/256
[Example of how to adjustment the FM terminal frequency meter]
* Use the meter's adjustment screw to pre-adjust zero-point.

Key operated LED display Operation
_ o Displays the operation frequency. (When standard monitor
v display selection £ 7 £ is set to & [operation frequency])
UH The first basic parameter "A Lf H" is displayed.
@ @ n Press either the A key or the V key to select " /7."
Press the ENTER key to confirm your choice. A value
@ 50.0 corresponding to the setting of /75 L (FM/OUT terminal

functions selection) is displayed.

Press the A keyorthe 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.
&4.

n
Y [Hint]
It's easier to make the
adjustment if you push and
hold for several seconds.
FOOeEn The adjustment is complete. £ /7 and the frequency are
U (displayed alternately.
The display returns to its original indications (displaying the
50.0 operation frequency). (When standard monitor display
selection £ 7 {7 is set to [J [operation frequency].)

M 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.
If 5L is setto 3 “for adjustment (current fixed at 100%)", the inverter puts out signals via the
FM / OUT terminal, assuming that 100% of current (inverter's rated current) is flowing. In this
state, adjust the meter with the £ /7 (Meter adjustment) parameter. (F /151 : 4,5, 6, 7 can be
adjusted in the same way.)
After meter adjustment is ended, set /15 L to { (output current).

E-3
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5.3 Standard default setting

: Standard setting mode selection

| e Function )
| Allows setting of all parameters to the standard default setting, etc. at one time. (Except !
! the setting of E.".' /:
Title Function Adjustment range Default setting
0:-
1 : Default setting 50Hz
Standard setting 2 : Default setting 60Hz 0
EYFP mode selection 3 : Default setting
4 : Trip clear
5 : Cumulative operation time clear

* This function will be displayed as 0 during reading on the right. ~This previous setting is
displayed on the left.

nnot be set during the inverter operating. Always stop the inverter first and then program.

[Setting values]

[ 50Hz standard setting (E4P=1{) |
To set the following parameters for a base frequency of 50Hz, set the £ 4 P parameter to 1.
(This setting does not affect the settings of any other parameters.)

* Maximum frequency F H 1 50Hz « Base frequency 1 L 1 50Hz
« Base frequency 2 £ { 78 : 50Hz « Upper limit frequency £/ :50Hz
« VI/S3 point 2 frequency F 24 : 50Hz « Motor rated speed £ 4 { 7 : 1410min™

[ 60Hz standard setting (E 4P=2) |
To set the following parameters for a base frequency of 60Hz, set the £ 4 P parameter to 2.
(This setting does not affect the settings of any other parameters.)

* Maximum frequency F H 1 60Hz « Base frequency 1 L 1 60Hz
« Base frequency 2 F { 107 1 60Hz « Upper limit frequency i/ :60Hz
* VI/S3 point 2 frequency F 274 : 60Hz « Motor rated speed £ 4 { 7 : 1710min™

[ Default setting (£ YP=3) |

Setting £ 4 P to 3 will return all parameters to the standard values that were programmed at the

factory.

Y¢When 3 is programmed, < will be displayed for a short time after setting and will then
be erased and displayed the original indication “~ 5 " (Setup parameter). (Only for VFNC1 (S)-
OOOOPO-W type) This setting clears all trip history data but it does not clear cumulative
operation time data. This setting does not affect the settings of the following parameters.

« FM/OUT terminal functions selection £ /75 L * Meter adjustment F /7

« Analog input/logic input function selection F {15 e Sink/source selection £ {2 7

o Free notes F 880
See 4.1.1 for setting of setup parameters.

Trip clear  (E YP=Y)
Setting £ 4 F to 4 initializes the past four sets of recorded error history data.
* (The parameter does not change.)

Cumulative operation time clear (E YP=5)

Setting £ 5P to 5 allows the initial resetting of the cumulative operation time monitor (0 [zero]
time).

* (The parameter does not change.)
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5.4 Selecting forward and reverse runs (operation panel only)

o 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 £ /77 & (command mode) is set to
1 (operation panel).

: Forward/reverse selection (Oper:

n panel)

Parameter_setting

Title Function Adjustment range Default_setting
Forward/reverse selection | 0: Forward run
Fr " N 0
(Operation panel) 1: Reverse run
*Check the direction of rotation on the status monitor.
Fr~-F : Forward run Fr -~ : Reverse run = For monitoring,
see 8.1

*When the F and R terminals are used for switching between forward and reverse
rotation from the terminal board, the £, forward/reverse run selection is rendered
invalid.

Short across the F-CC terminals: forward rotation
Short across the R-CC terminals: reverse rotation

*This function is valid only when [ /7 d is set to { (operation panel).

5.5 Setting acceleration/deceleration time

: Acceleration time 1 (s)
: Deceleration time 1 (s)

{ o Function

l 1) For acceleration time A £ £, program the time that it takes for the inverter output
: frequency to go from OHz to maximum frequency F H.
|
|
1

2) For deceleration time o £ £, program the time that it takes for the inverter output
frequency to go from maximum frequency £ H to OHz.

Set acceleration time from OHz operation frequency to maximum frequency ~ H and deceleration
time as the time when operation frequency goes from maximum frequency F 4 to OHz.

Output frequency (Hz)A
[EH
0 >
4_,| Time (s)
Parameter setting]
Title Function Adjustment range Default setting
L Acceleration time 1 (s) |0.1-3000 seconds 10.0
dJEL Deceleration time 1 (s) |0.1-3000 seconds 10.0

Y 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).
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5.6 Maximum frequency

: Maximum frequency (Hz)

| 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.

Outputfrequency (Hz) A o This function determines the
80Hz maximum value in line with the
ratings of the motor and load.
60Hz When G0Hz | * Maximum frequency cannot be
adjusted during operation. To
adjust, first stop the inverter.
N,
Vel
0 100%  Frequency setting signal (%)
*If F H is increased, adjust the upper limit frequency i/ as necessary.
_L; setting
[ rite | Function [ Adjustment range [ Defautt setting |
lEn [Maximum frequency (Hz) [30.0~200 (Hz) | . |

* The value is changed according to the set-up parameter condition.
(VFNC1 (S)-0000PO-W type)
80 [Hz] for VFNC1 (S)-0 00 0PO-W type.

5.7 Upper limit and lower limit frequencies

: Upper limit frequency (Hz)
: Lower limit frequency (Hz)

o 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.

Output frequency (Hz) Output frequency (Hz)
A A

-,

; Ny,
0 100% 0 16%
Frequency setting signal Frequency setting signal
*  Signals with a frequency * The output frequency
higher than the frequency set cannot be set below the
with /¢ will not be put out. frequency set with £ {
HParameter setting
Title Function Adjustment range Default setting
UL Upper limit frequency (Hz) |0.5~F H (Hz) *
Li Lower limit frequency (Hz) |0.0~/L (Hz) 0.0

* The value is changed according to the set-up parameter condition.
(VFNC1 (8)-0000PO-W type)
80 [Hz] for VFNC1 (S)-0000OPO-W type.
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5.8 Base frequency
: Base frequency 1 (Hz)
I e 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.
Base frequency A
voltage
Iﬁﬂl _ * Avoltage higher than the voltage
= setwith £ 4 3 is applied to the
g motor at a frequency higher than
2 the base frequency set with o/ L ,
cs? even if the £ 4 5 parameter is
set at a voltage lower than the
o ) input voltage.
utl  Ouput frequency (Hz)
M Parameter settin,

Title Function [ Adjustment range [ Default setting |
lut |Base frequency 1 (Hz) |25~200 (Hz) * |
When operating the inverter with 7 £ =3 selected, change the setting of 7 4 { 7 to the value printed
on the rating plate, in addition to the setting of v, £ .

* The value is changed according to the set-up parameter condition.
(VENC1 (S)-0000PO-W type)
60 [Hz] for VFNC1 (S)-0000OPO type.
5.9 Selecting control mode

VIF control mode selection
: Torque boost 1 (%)
: Slip frequency gain

1 e Function \
| With VF-nC1, the V/F controls shown below can be selected. |
! - V/IF constant 1
| - Vector control !
I * When torque is not produced enough at low speeds, adjust the rotational speed 1
: using the torque boost parameter. To correct the slip frequency, use the F 4 | :
H parameter (slip correction gain). !
HP setting
[ Tite T Function | Adjustment range [ Default settin,
| AL V/F control mode 0 (1,2): VIF constant ‘ 0
selection 3: Sensorless vector control

Follow the steps below to set the 7 & parameter.
Example: Setting the V/F control mode selection parameter (F £ ) to 3 (Vector control))

Key operated LED display Operation
Displays the operation frequency (operation s!oeged)‘
a.0 (When standard monitor display selection £ 7 {J=17 is set
to 0 [operation frequency]).
@ RUH The first basic parameter "History (A L/ H)" is displayed.
P Switch to the control mode selection parameter (7 & ) by
pressing the A key.
@ " Press the ENTER key to display the parameter setting.
u (Default setting: 0 (V/F))
@ 3 Change the setting to 3 (Vector control) by pressing the A
key.
JorL Press the ENTER key to save the new setting. 7= and the
p: setting “3” are displayed alternately.
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1) Constant torque characteristic
[ Setting of VIF control mode selection P £ to g (VIF
This setting is applied to loads, such as conveyers and cranes that require the same torque as the
rated torque even at low speeds.

PRIy
)

Rated voltage of A
motor
5
g
3
3
¢
0
Base frequency Output frequency (Hz)
- ©To further increase the torque, increase the setting of the torque boost parameter (w & ).

HParameter setting

Title | Function [ Adjustment range [ Default settin
ub [ Torque boost 1 (%) [0.0~30.0(%) | Depends on the model.

The default torque characteristic is set based on the torque characteristic of World Energy series 4P

motors manufactured by Toshiba Industrial Machinery.

When using the inverter with a VF motor or a motor with 6 or more poles, set the torque boost
parameter at 80% or so of the default setting.

When the inverter is used with a special motor with a particular V/F ratio, it requires adjustments.

Excessively boosting torque could results in an overcurrent trip. To avoid this, do not increase torque
by more than 1.2 times the default torque.

2) Correcting the error in rotational speed due to the slippage of the motor
[ Setting of VIF control mode selection PE to J (Vector control) ]
Setting this parameter to 3 causes the inverter to monitor the load currents and automatically
correct the error in speed caused by the slippage of the motor. Slip correction gain is adjusted to
correct the error in speed caused by the slippage of the motor. = See 6.12 for details.

Rotational speed converted
Torque to frequency

)

Rated torque

Synchronous  Rotational
rotational speed  speed
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5.10  Setting the electronic thermal

: Electronic thermal protection characteristics
: Motor thermal protection level 1 (%)

o Function
Selects the electronic thermal protection characteristics that fit with the ratings and
characteristics of the motor.

WF
Title Function Adjustment range Default setting
Setting Overload | Overload
value protection stall
0 [®) X
1 Standard [¢) [¢)
Electronic thermal 2 motor < 5
oun protection 3 X 6} 0
4 [ [®) X
S| Voo oo
6 P X X
motor)
7 X [¢)
Motor thermal N
EHr protection level 1 (%) 30~100 (%) 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 74 /7 is used to enable or disable the
motor overload trip function (5L 2) and the overload stall function.
While the inverter overload trip (5 ¢ /) will be in constant detect operation, the motor overload trip
(0L 2) can be selected using the parameter J L /7.

Explanation of terms
Overload stall : When the inverter detects an overload, this function automatically lowers the
output frequency before the motor overload trip 7. 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 decreases.

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).

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

M Setting of electronic thermal pr ion characteristics ion LN
Setting Overload Overload
value protection stall
a @) X
/ o o
2 X X
E] X @)

O :valid, X :invalid

M Setting of motor electronic thermal protection level 1
If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the
motor is smaller than the rated current of the inverter, adjust the electronic thermal protection level 1
kHr so that it fits the motor's rated current.
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Output current reduction factor [%]

Erax10%

N,
30Hz ’Outpul frequency (Hz)
Note: The motor overload protection start level is fixed at 30Hz.

[Using a VF motor (motor for use with inverter)]

M Setting ion JL 11 of electronic thermal ion characteristics
- Sv:tll:‘r;g 3;’?;3;?1 Overload stall
H o X
5 o o
& X X
7 X o

O :valid, X :invalid
A VF motor (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.

HSetting the motor electronic thermal protection level
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 £ H ~ so that it fits the motor's rated current.
*If the ons are in percentages (%), then 100% equals the inverter'

Output current
reduction factor [%}/[A]

[EZAx 1.0 P
%06

rated output current (A).

0

6Hz
Setting of motor overload
protection start level

Output frequency (Hz)

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 (L ) is activated frequently, this can be improved by
adjusting the stall operation level F & { downward or increasing the acceleration time AL £ or
deceleration time o £ .

Inverter overload

Time (S

0 P> Output current %
0% 150% o ol

* To protect the inverter, overload trip m: tivate in a short peri f time when output current
reaches 150% or higher.

Inverter overload protection characteristics
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M Motor 150%-overload time limit: [ F50 7

Using the £ & {7 7 parameter (motor 150%-overload withstanding time), you can set the time
(between 10 and 800 seconds) elapsed before an overload trip occurs (£ . &) when the motor is
operated under a load of 150%.

[ Title Function Adjustment range Default settin:
[FE8 7 |Motor 150%-overload time limit[10~800 (sec) | 300

5.1 Preset speed operation (speeds in 15 steps)

: Preset speed operation frequencies 1~7 (Hz)

i~| F29H4 | : Preset speed operation frequencies 8~15

1 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 £ L
to the upper limit frequency /1 .

[Setting method]
1) Run/stop
The starting and stopping control is done from the terminal board.

Title Function Adjustment range Default setting Setting
rnn Command mode 0: Terminal board 1 0
L selection 1: Operation panel

Note: If speed commands (analog signal or digital input) are switched in line with preset speed
operations, select the terminal board using the frequency setting mode selection F /75 o .
= See 3)or 5.1

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
i~ - |Preset speed operation I
Sroi~5e frequencies 1~7 Li~UL (Hz) 0.0
Setting from speed 8 to speed 15
Title Function Adjustment range Default setting
£287~Fagy Preset speed operation LL~UL (Ho) 0.0

frequencies 8~15

MExample of a frequency setting for forward 15-speed operation
Examples of preset speed contact input signals: When the input terminals are placed in sink logic

mode
O :ON — : OFF (Speed commands other than preset speed commands are valid when all are OFF)
. Preset speed
cc Terminal
1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 | 14 | 15

$ [sicc [Oo[-|o[-]o[-]Oo[-]o[-[o[-]o]-0
s2 s2cc |—|Oo|O|—-|—-]O|O|—-|—-[OfO[-[-]O|O
wiss viis3cC| — | = | = |0 |0 |0 |0 |—-|—-|—=-|=]O0|O0]O|O
R RCC |- |—-]—-]=-]=-]=-]=-]O0O]J]OJO|]O|]O]O|O]|O

YeTerminal functions are as follows.
Terminal S1.... Input terminal function selection 3 (S1) F { {3=6
Terminal S2.... Input terminal function selection 4 (S2) F  {4=7
Terminal VI/S3.... Terminal VI and input terminal function £ !{J §=2 (Contact input)
Fii5=8
Fiicd=9

selection 5 (VI/S3)

Terminal R.... Input terminal function selection 2 (R)
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¥ SS3 (preset speed 3) and SS4 (preset speed 4) are not assigned to any terminals at the factory.
Before use, therefore, assign SS3 and SS4 to reserved terminals, using the input terminal
function selection parameter. In the above example, these functions are assigned to the R and
VI/S3 terminals.

[Example of a connection diagram] (When the input terminals are placed in sink logic mode)

F (Forward run) - __—— Forward
cc
s1 - __—¢Preset speed 1
s2 - __——4Preset speed 2
R - __——{Preset speed 4
vis3 - __— Preset speed 3
gl
P15

*1: When using the VI/S3 terminal as a contact input terminal, be sure to insert a resistor* between
the P15 and VI/S3 terminals. (* Recommended resistance: 4.7kQ-1/4W)

3) Using other speed commands with preset speed command

Command mode
selection 0 : Terminal board 1.: Operation panel
oo
cng
st mote | O T | oo O i Terminal | o craton
9 board FOp 2: Potentiometer|  board Hop 2: Potentiometer|
selection panel panel
Fnpy |(nalogsignal) (Analog signal)
Entered|  Preset speed command Valid _Note) Analog signal | Operation | Potentiometer
Preset Operation Valid panel Valid
speed | Not | Analogsignal | panel | Potentiometer Command
entered|  Valid Command Valid Valid
Valid (The inverter doesn't accept preset 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 3-step speed operation with standard default setting.

Output frequency
Out

Time

ON

FCcC
| L oFF
S1(sS1)-CC ON
(891 OFF

s2(882)-CC ON
OFF

Example of 3-step speed operation
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6. Extended-parameters

Extended parameters are used for sophisticated operation, fine adjustment and other special

6.1

purposes. Change parameter settings as required. See Table of extended parameters in Section 11.

Output signal-related parameters

.1.1

F 100

ignal

: Low speed signal output frequency (Hz)

F {30
Fhst

: Output terminal selection 1 (FM/OUT)
: FM/OUT terminal functions selection

e

Fi32

: Output terminal selection 3 (FLA, FLB, FLC)

o
* Function

e

If the output frequency exceeds the frequency set with F
This signal can be used as an electromagnetic brake excitation/release signal.
When using a low speed signal for reversing the direction of rotation of the motor, set the
F 1 I parameter (low speed signal output frequency) above 1 kHz.
% The low speed signal output frequency function is assigned by default to the FM/OUT :
terminal.
*Before using the FM/OUT terminal, you need to make a selection between meter (PWM)
output and open collector output.
To use the FM/OUT terminal as an open collector output terminal, set = /75 to-1 (open
collector output).
*Signals can be sent to the relay output terminals FLA, FLB and FLC by changing a
parameter setting.

nn

{1, an ON signal will be put out.

setting]

Title

Function

Fioo

Low speed signal output
frequency (Hz)

Adjustment range Default setting
0.6~F H (Hz) 06

MRelated parameters

Title

Function

FM/OUT terminal functions
selection

-1: Open collector output

Output frequency

Output current

Frequency setting

: Adjustment (current output
fixed at 100%) 0

: Adjustment (current output
fixed at 50%)

: Adjustment (output fixed at
the max frequency)

: Adjustment (gain display)

@ 9 H ON=20

Fi30

Output terminal selection 1 (FM/OUT)

Adjustment range Default setting

0~13 (See 6.2.6 for details.) 4

Fi3c

Output terminal selection 3 (FL)

0~13 (See 6.2.6 for details.) 10

To output signals to the FLA, FLB and FLC terminals, setthe ~ { 3 &' parameter.

/
{ « Output terminal setting

| The F {30 parameter (output terminal selection 1 (FM/OUT)) is set by default for low speed
1 signal (ON signal).

: To switch from ON signal to OFF signal, and vice versa, change the output terminal function

: setting.

| [Parameter setting]

: Title Function Adjustment range Setting

! Fi30 Output terminal selection 1 0~13 4 (ON signal) or

: i34 (FM/OUT) (See Section 11.) 5 (OFF signal)

|

\
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Cuputrequency 12

Setfrequency |.

3y
>
Low speed signal output: 4 Time [sec]
FM/OUT terminal (£ 13 0) ON
FLterminal (F {32) OFF

Low speed reverse signal output: 5
FM/OUT terminal (F {33) ON

FL terminal (F 132) T o
* FMIOUT terminal function selection (F /75 ) : 0 (Output frequency)

[Connection diagram]

If using the relay with the rated voltage DC12V of operating
coil, the maximum allowable voltage should be higher than
120% of rated voltage, and the maximum ampere value
should not exceed 50mA.

(Operating coil resistance 250 ~ 800 Q approx.).

i+gnal

Speed-reach setting frequency (Hz)

Fi01
[Fi30]
[FAs5L ]

Output terminal selection 1 (FM/OUT i
FM/OUT terminal functions selection

Output terminal selection 3 (FLA, FLB, FLC)

-
eFunction 3
If the output frequency exceeds the £ {7 {-set frequency +2.5 Hz, an OFF signal will be put :
out.
* The low speed signal output frequency function is assigned by default to the FM/OUT
terminal.

* Before using the FM/OUT terminal, you need to make a selection between meter (PWM)
output and open collector output.
To use the FM/OUT terminal as an open collector output terminal, set £ /75 to -1 (open
collector output).

* Signals can be sent to the relay output terminals FLA, FLB and FLC by changing a

parameter setting. /
_____ /
M Parameter for specifying a
Title Function Adjustment range Default setting
Fint (S}_;::)ed-reach setting frequency 0.0~F H (Hz) 0.0
MRelated parameters
Title Function Adjustment range Default setting
-1: Open collector output
0: Output frequency
1: Output current
2: Frequency setting
. . 3: Adjustment (current output
£Fnse sFel\fégl}Jo'll;termlnal functions fixed at 100%) 0
4: Adjustment (current output
fixed at 50%)
5: Adjustment (output fixed at
the max frequency)
6: Adjustment (gain display)
F 3L |Output terminal selection 1 (FM/OUT) [0~13 (See 6.2.6 for details.) 4
F {32 |Output terminal selection 3 (FL) 0~13 (See 6.2.6 for details.) 10

F2



TOSHIBA

E6581090

Specified frequency reach signal: 8
30)

Output frequency [Hz]

FM/OUT terminal 1F /
FL terminal (F {32

Specified vrequency reach reverse signal: 9
30 -

FM/OUT terminal (£ !
FL terminal (F {
* FM/OUT terminal function selection (/15 L ) : 0 (Output frequency)

y,
P Time [sec]

o
o

Note: Activate £ { 37 to output signals to the FM/OUT terminal, or set £ {32 to 8 or9 to
output signals to the FLA, FLC and FLB terminals.

6.2 Parameters related to terminal function selection

6.2.1 Changing the function of the VI/S3 terminal

F 109 ] : Analog input/logic input function selection

| eFunction
1
1

This parameter is used to switch the function of the VI/S3 terminal between analog signal input
|\ and contact signal input.

T

M Parameter setting

Title

Function

Adjustment range

Default setting

Fig

Analog input/logic
input function
selection

0: Voltage signal, 1: Current signal,
2: Contact input

0

* To use the VI/S3 terminal as a contact input terminal in sink connection, be sure to insert an

adequate resistor* between P15 and VI/S3. (* Recommended resistance: 4.7 kQ-1/4W)

6.2.2 Keeping an input terminal function always active

: Always active function selection (ST)

: eFunction

This parameter allows you to select a function you want to keep always active (ON). (Only one

]
]
| function can be selected.)

————

W Parameter setting
Title Function Adjustment range Default setting
an Always active function | . .
Fiin selection (ST) 0~40, 49, 54~61 (See Section 11.) 1(ST)

6.2.3 Changing the function of an input terminal

: Input terminal selection 1 (F)
: Input terminal selection 2 (R)
: Input terminal selection 3 (S1)
: Input terminal selection 4 (S2)

F.,'S :

F 109 : Analog input/logic input function selection *1
7

: Input terminal selection 5 (VI/S3)
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e Function
These parameters are used to specify a function for each individual input terminal. With these
parameters allowing selection from among 45 functions for each input terminal, you can

design a system with great flexibility. (For # { {5 (input terminal selection 5), you can make a
selection from among 13 functions.)

*1 Using the F /] 5 parameter, you can select a function between analog input (frequency
command input) and contact input for the VI/S3 terminal. The VI/S3 terminal is set by default
as a voltage signal m}ut terminal. When using the VI/S3 terminal as a contact input terminal,
you need to set £ {5 to 2 (contact input enabled), and then to specify a contact input
function for it, using F { 15, because it is set by default as a voltage signal input terminal.

\No!e: Do not set £ {{J 5 parameter if VI/S3 terminal is not used as contact input.

H Setting of contact input terminal function
Terminal

symbol Title Function Ad{,‘;‘g]:m Default setting
- F {89 |Analog input/logic input function selection 0~2 0 (voltage input)
- F ¢ {0 [Aways active function selection (ST) 1 (standby)
F F ¢! ! [Input terminal selection 1 (F) 0~40, 49, 2 (forward run)
R F { !Z |Input terminal selection 2 (R) 54~61 3 (reverse run)
S1 F ¢ {3 |Input terminal selection 3 (S1 (See 6 (preset speed 1
S2 F { !4 |Input terminal selection 4 (S2; Section 11.) | 7 (preset speed 2
The parameter below is enabled only when £ {7 5 is set to 2. —
vIIs3  |F ! ‘S Input terminal selection 5 (VI/S3) 5~17 8 (preset speed 3)
Note 1: The F { {[] parameter (always active function selection) allows you to select a function

you want to keep always active.

Note 2: The F { {5 parameter (input terminal selection 5 (VI/S3)) is enabled only when F {15 is
setto 2.

It is necessary to insert an adequate resistor* between P15 and VI/S3.
(*Recommended resistance : 4.7kQ-1/4W)
H Connection method
1) A-contact inpu!
nver el

[A-contact switcl
o m

2) Connecnon with transmor ou(put (Sink logic)
Input terminal

In sink logic mode

*This function s activated when the input and CC
(common) terminals are short-circuited. This function is
used to specify forward/reverse run or preset speed
operation.

*Operanon can be controlled by connecting the input and
CC (common) terminals to the output (non-contact switch)
of a programmable controller. This function is used to
specify forward/reverse run or preset speed operation
Use a transistor that operates at 15Vdc-5mA.

* Interface between inverter and programmable controller
When an open collector output type programmable controller is being used for operation
control, turning off the programmable controller with the inverter left ON causes a wrong signal
to flow into the inverter, as shown in the figure below, because of a difference in control power
potential. To avoid this, be sure to interlock the inverter and the programmable controller so
that the programmable controller cannot be turned off when the inverter is on.

Programmable controller Inverter

+15V

Fuse blowout P24
detection circuit

Gy 4o

Extemal
+24V power supply|

Internal
+15V power supply
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3) Sink logic/source logic input
Switching between sink logic and source logic (input terminal logic) is possible.

6.2.4 Jog run
* Function T

The VF-nC1 inverter is capable of jog operation if its input terminal selection function is so set.
Jog run refers to jogging or inching a motor. Input of a jog run signal causes the VF-nC11
inverter to produce a jog run signal (fixed at 5Hz) for 0.1 seconds (fixed), regardless of the:
specified acceleration time. Cutting off a jog run signal causes the motor to coast to a stop. )

M The motor continues to run in jog mode as long as both the jog run signal and the operation signal
are put out. To enable the jog run function, you need to assign the jog run function (4) to an
unassigned input terminal.

For the VF-nC1 inverter, all settings for jog run are fixed, as shown below.

[ Jogging frequency [5Hz ]
| Jogging stop pattern | Coast stop |
[ ion time [ 0.1 sec. ]

<Examples of jog run> (When the jog run function is assigned to the S1 terminal: £ { { 3=4)
[ s1-cC (JOG) ON + F-CC ON: Forward jog run|
[ s1-cC (JOG) ON + F-CC ON: Reverse jog run|
([ Normal operation fr signal input + F-CC ON: Forward run | )

[¢ \ Normal op i signal input + R-CC ON: Reverse run \ )

Output frequency [Hz]
Set frequency’

Forward

Forward Forward
) [\ Reverse

0

Foc— L1
R-CC
s1 (Joe)cc [

Normal operation
frequency setting

signal input

* The jog run terminals (S1-CC) are enabled when the operation frequency is below 5Hz. They
do not function when the operation frequency is higher than the jog run frequency (5Hz).

* The motor continues to run in jog mode while the jog run terminals (S1-CC) are electrically
connected.

« Jog run has priority, and it continues even if any other operation command is entered during
operation.

Note: During jog run, the VF-nC1 inverter may produce an Low-speed detection signal (LOW) signal
but not Designated frequency reach signal (RCH) signal, and therefore Pl control is not

performed.
6.2.5 Switching between control logics
: Sink/Source selection
o Function -

|
: This parameter is used to switch between sink logic (negative common) and source logic
'\ (positive common).

-

M Parameter setting

Title Function Adjustment range Default setting
Adjustable within a range of 0 to 200
R . " 0: Sink
Ficdl Sink/Source selection | 1o g oo 0
Others: Invalid

* The value is changed according to the set-up parameter condition. (VFNC1 (S)-O0000OPO-W type)
0 (sink) for VFNC1 (S)-0000PO type.
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6.2.6 Changing the function of an output terminal

F {38 | : Output terminal selection 1 (OUT/FM)
F {32 | : Output terminal selection 3 (FLA, FLB, FLC)

e Function

These parameters are used to send various signals from the inverter to an external device.
With these parameters allowing selection from among 14 functions for each output terminal,
you can design a system with great flexibility.

HHow to use

Function of FM/OUT: Use the £ {3 [ parameter to set it.
Function of FLA, FLB, FLC: Use the £ { 37 parameter to set it.

*: The function of the FM/OUT terminal can be switched between meter output (PWM) and open

collector output.  To use the FM/OUT terminal as an open collector output terminal, set /75 L

to -1 (open collector output).
*1 If using the relay with the rated voltage DC12V of operating coil, the maximum allowable voltage
should be higher than 120% of rated voltage, and the maximum ampere value should not exceed

50mA.

(Operating coil resistance 250 ~ 800 Q approx.).

W Setting of output terminal fi

Terminal Title Function Adjustment range Default setting
symbol
Output terminal selection 1 4 (low speed
(an
FMOUT | F i35 (FM/OUT) 0~13 detection signal)
FL Fi3z %l_t)pul terminal selection 3 | (See Section 11.) 10 (failure FL)
See 2.3 for details.
M Related parameters
Title Function Adjustment range Default setting
-1: Open collector output
0: Output frequency
1: Output current
. 2: Frequency setting
FRsL :‘Mnggr;l;t:;:;iaoln 3: Adjustment (current output fixed at 100%) 0
4: Adjustment (current output fixed at 50%)
5: Adjustment (output fixed at the max
frequency)
6: Adjustment (gain display)
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6.3 Basic parameters 2

: Base frequency 2 (Hz)

: Base frequency voltage 2 (V)

: Torque boost 2 (%)

: Motor thermal protection level 2 (%)

WI

:lo Function \
1 These parameters are used to switch between two different types of motors connected |
| to the inverter or to change the 1
| characteristic of the motor according to the use conditions or operation mode. 1
| !
| Note: The P+ parameter (V/F control mode selection) is effective only for motor 1. !
1 If motor 2 is selected, V/F control will be selected regardless of the setting of the |
' P+ parameter (V/F control mode selection). H
< I
M Parameter setting
Title Function Adjustment range Default setting
F {70 |Base frequency 2 (Hz) 25~200(Hz) *1
F 17! |Base frequency voltage 2 (V) 50~500 *2
N - Depends on the model.
F 172 | Torque boost 2 (%) 0.0~30.0(%) (See Section 11.)
F 173 | Motor thermal protection level 2 (%) | 30~100(%) 100

!
*1.*2. The value is changed according to the set-up parameter condition.
(VFNC1 (S)-0O0000OPO-W type)

*1 60 [Hz] for VFNC1 (S)-0000PO type.

*2 200 [V] for VFNC1 (S)-0000OPO type.

M Setting of switching terminals
The function of switching from motor 1 to motor 2 is not assigned by default to any terminal. So,
assign this function to an unassigned terminal if necessary.
Parameters to be switched vary depending on the function number selected with an input terminal
selection parameter.

Function number of input terminal to be used and switched
40MCHG | 39THR2 | 5.AD2
OFF OFF OFF | Parameter to be used ZE.’_UL.FRQEI,L,I:.I:H.-.HCC,
I
OFF OFF ON Parameter to be switthed AL L —~F 500, JEC—F50 1
OFF ON OFF | Parameter to be switched Pk— PE: 8, ul— F {70,
FHOS—F Tl ub—F 72,
EHr— F 173
OFF ON ON Parameter to be switched FE— PE: 0, ul— F {10,

ACL— FS80,dE0— F50
e

FYDS—F Tt ub—F
EHr— F 173
ON - - Parameter to be switched Pk— PE: 0, ul— F {10,

C0—FS00,dEL—FR0
FHOS—F 1T ub—F
LHr—F 173
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cc

R(AD2)

F (F: Forward run)

S1(MCHG)

S2(THR2)

Forward run command

Switching to motor 2
Switching to thermal 2

Switching to acceleration/deceleration 2

m 6.4 Analog signals for frequency setting

6.4.1 Setting fr

characteristics

F {09 ] : Analog input/logic input

F 20 1] :VuS3 reference point 1 setting (%) [ F202 | : V1/S3 point 1 frequency (Hz)
F203 ] :VUS3 reference point 2 setting (%) [ F204 | : V1/S3 point 2 frequency (Hz)

e Function

By changing the setting of £ {

N

1
|
, the function of the VI/S3 terminal can be switched :
between 0~(5)10Vdc voltage input and 4~20mAdc current input. |
The F 24 ! to F 204 parameters are used to adjust the output frequency according to the |
analog signal (voltage: 0~(5)10Vdc, current: 4~20mAdc) from an external device. :

’

HParameter setting
Title Function Adjustment range Default setting
. L 0: Voltage signal input (0~10(5)Vdc)
Analog input/logic input - :
Fig functiogn sz.lectign P 1 Current signal input (0(4)~20Adc) 0
2: Contact input

n VI/S3 reference point 1 >
F20 ! |sering (%) 0~100(%) 0
FZ202  |VIS3 point 1 frequency (Hz)[0.0~200.0(Hz) 0.0

" VI/S3 reference point 2 > o
F203 | goting (8) 0~100(%) 100
FZ204  |VIIS3 point 2 frequency (Hz)|0.0~200.0(Hz) *

Note 1: Do not specify the same value for input points 1 and 2. If you do so, the error message
“E~r~ { will be displayed.

* The value is changed according to the set-up parameter condition.
(VFNC1 (8)-0000PO-W type)
80 [Hz] for VFNC1 (S)-0000OPO type.




TDSHIBA E6581090

1) Adjustment of 0~10Vdc voltage input

Vi terminal Faoy e The output frequency

80 (Hz) | with respect to the
voltage input is adjusted
according to the selected
reference point.

* Gradient and bias can be
Fage set easily.
0 (Hz)
Fa‘;m r203 iF 1 5:0 (voltage input) {
o(%) 100 (%)
10V Voltage signal

2) Adjustment of 4~20mAdc current input

VI/S3 terminal ¢ The output frequency with
fmegi‘z’) I respect to the current input
is adjusted according to the
selected reference point.
¢ Gradient and bias can be
set easily.
e SetF20itoflto
Fage produce a current input
0 (Hz) T between 0 and 20mA.
Feai B .
2 ﬁfn‘{i) i £ 1051 (current input) |
20mA  Currentsignal | H
3) Adj 1t of 0~5Vdc voltage input and external potentiometer (P5-VI/S3-CC)
VI/S3 terminal Fagy ¢ The output frequency
80 (Hz) with respect to the
voltage input is adjusted
according to the selected
reference point.
e Gradient and bias can
be set easily.
Fagz - .
oo ! F 18 5:0 (voltage input)
Feas Fen3 e
W 4750 (%) *
5V voltage signal
* When an external potentiometer is connected to the inverter via the P5V terminal, it is
necessary to set the ~ 2 [J 3 (= 47 ~ 50 approx.) a voltage drop might occur,
depending on the resistance of the resistor connected. Therefore, if there is no need
to increase the output frequency above the frequency set with F 2 54, use F 25 3
for this adjustment.
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6.5 Operation frequency
6.51  Starting frequency
F 240 | : Starting frequency setting (Hz)
e Function

/ 1
1 1
| The frequency set with the £ @4 & parameter is put out immediately after the completion of |
: frequency setting. :
)

[Parameter setting]

itle [ Function [ Adjustment range | Default settin
F248 |starting frequency setting (Hz) |0.5~10.0(Hz) | 0.5

Output frequency [Hz]
Starting frequency setting ...
\
/ \ /
’ v \
ya
0 & Time [sec]
ntrol m f fr n nal.

F 24 1] : Operation starting frequency (Hz)

F 242 | : Operation starting frequency hysteresis (Hz)
( \
!e Function H
! The start/stop of operation can be controlled, by simply using frequency setting signals. |
\ ;

[Parameter setting]

Title Function Adjustment range Default setting
Foy: :')_‘pze)rallon starting frequency 0.0~F H (Hz) 0.0
Operation starting frequency ~
Feue hysteresis (Hz) 0.0~FH (Hz) 00
Output frequency [Hz]
FH

The inverter starts to accelerate when the
frequency setting signal reaches point B.
Deceleration starts when the frequency
setting signal falls below point A.

‘(O% Frequency command value
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6.6 DC braking

6.6. DC braking
F 250 | : DC braking starting frequency (Hz)
F25 ] :DC braking current (%)
F 252 | : DC braking time (s)

’ \
e Function :
Large braking torque can be obtained by applying a direct current to the motor. Thesel
parameters are used to set the direct current to be applied to the motor, the application time | ,
and the starting frequency.

\ ,I

[Parameter setting]

Title Function Adjustment range Default setting
n DC braking starting frequency | 0.0:(OFF),
Fesg (Hz) 0.1~F H(Hz) 00
F25 i DC braking current (%) 0~100(%) 50.0
o 0.0:(OFF)
Fese DC braking time (s) 0.1~20.0(se0) 1.0

Output frequency [Hz]

DC braking stop

N
7 Time [sec]

i DC braking current

Output current [A]

0 x
DC braking time
Operation signal [F-CC] ON

— Lr— OFF

Note: During DC braking, the overload protection sensitivity of the motor increases. To prevent
tripping, the DC braking current is adjusted automatically in some cases.
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6.7

Jump frequency - Jumping resonant frequencies

6.8

F 2170 | : Jump frequency (Hz)
: Jump width (Hz)

e Function
Resonance due to the natural frequency of the mechanical system operated can be avoided by
jumping the resonant frequency during operation. During jumping, hysteresis characteristics
with respect to the resonant frequency are given to the motor.

\
|
|
|
|
|

’

Output frequency [Hz]
Jump frequency (F 2 70

$> Jump width (F 2 7 1)

Frequency setting signal

0

Parameter setting]
Title Function Adjustment range Setting
Fe2an Jump frequency (Hz) LL~UL (Hz) 0.0
Feai Jump width (Hz) 0.0~ 30.0 (Hz) 0.0
Y Do not set jump frequencies that overlap each other.
Y¢ During acceleration or deceleration, the jumping function is disabled for the operation frequency.

Preset speed operation frequencies 8 to 15

6.9

F2a1 F29Y | : Preset speed operation frequencies 8 to 15 (Hz)

See Section 5.11 for details.

PWM carrier frequency

F 3008 | : PWM carrier frequency

:/o Function \
1 1) This parameter is used for changing the carrier frequency in order to change the tone of the :
: magnetic noise produced by the motor. This parameter is also effective in preventing the :
: motor from resonating with its load machine or fan cover. |
i 2)In addition, this parameter is used to reduce the electromagnetic noise produced by the :
: inverter. To reduce the electromagnetic noise, decrease the carrier frequency. :
| Note: This reduces the electromagnetic noise but increases the magnetic noise from the motor.
: 3) If the PWM carrier frequency is set above 4kHz, it may fall automatically during acceleration :
H or under certain circumstances where an overcurrent flows. !
N
Parameter setting]
Title Function Adjustment range Setting
0:2kHz
1:2kHz(random control)
2:4kHz
F300 PWM carrier frequency | 3:4kHz(random control) 5
4:8kHz (automatic reduction mode) *1
5:12kHz(automatic reduction mode) *1
6:16kHz(automatic reduction mode) *1

*1 Cartain models require to reduce the rated load current according to carrier frequency setting
as following table.
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Reduction in rated load current
When the PWM carrier frequency is set above 4kHz, the rated current needs to be decreased.

VFNC1S- | Ambient Carrier frequency
VFNC1- temperature 4kHz or less 8kHz 12kHz 16kHz
2001P 0°C or less 0.7A 0.7A 0.7A 0.7A
2002P 0°C or less 4A 4A 4A A4A
40°C or less Note 2) 4A 4A 4A A4A
2004 Taow050°C 4A 4A 4A 22A
40°C or less Note 2) 4A 4A .6A 3A
207" Taow50°C A 3.6A 2A 288
2015P 40°C or less Note 2) 7.5A 7.5A 5A 7.1A
40to 50°C 7.5A 7.5A 71A 6.3A
2020P 40°C or less Note 2) 10.0A 9.5A 8.5A 7.5A
40to 50°C 10.0A 8.5A 7.5A 6.5A
1001P 0°C or less 0.7A 0.7A 0.7A 0.7A
1002P 0°C or less 1.4A 1.4A 1.4A 1.4A
1004P 40°C or less Note 2) 24A 24A 24A 2.4A
40 to 50°C 24A 24A 24A 22A
1007P 0°C or less 4A 4A 4A 4A
40°C or less Note 2) 2A 2A A 2A
2002PL 4010 50°C 1A 1A A 1A
40°C or less Note 2) .3A .3A .3A .3A
2004PL 40to 50°C 1A 1A 1A 1A
40°C or less Note 2) 4A .6A A .8A
2007PL 40to 50°C 3.6A .2A A .5A
40°C or less Note 2) 7.5A 5A 5A A
2015PL 40 to 50°C 6.8A 6.8A 6.8A 6.4A
40°C or less Note2) 10.7A 10.1A 9.1A 8A
2022PL 40 to 50°C 9.6A 9.1A 8.2A 7.2A
|'° Function ‘,
| Although the rated current at 4kHz is shown on the rating plate, the PWM carrier frequency is !
|\ set to 12kHz by default. |
/

Note 1) In order to protect the inverter, PWM carrier frequency may fall automatically depending on
the circumstances even if it is under the derating in accordance with above table.

If using foot-mounted type noise reduction filtter EMFAS2011Z or EMFA2006Z with VF-nC1, it
is necessary to decrease 5% more of rated current in above table.

Note 2) When installing inverters side by side (without allowing space between them), detach the
label on the top surface of each inverter, and reduce the rated output current. The reduction
in rated output current at this installation must use not 40°C or less but 40 to 50°C in above
table.

6.10 Trip-less intensification

6.10.1 Auto-restart (restart during coastin

F 30 [] : Auto-restart control selection
/\ Caution

« Stand clear of motors and mechanical equipment.

If the motor stops because of a momentary power failure, the equipment will start suddenly
0 when the power is restored, and could cause injury.
y| * To prevent accidents, attach labels caution that there is the risk of a sudden start in the
event of a power failure to all inverters, motors and machines.
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{ Function |
: This parameter detects the rotational speed and direction of rotation of the motor during coasting in the:
1 event of a momentary power failure, and restarts the motor smoothly as soon as power is restored (motor |
I speed search function). Also, this parameter makes it possible to switch from commercial power operation to !
| inverter operation without stopping the motor.

\  During restart ion, the “rkeYy

|
1
i 1
’

Title Function Adjustment range Default setting

0: Disabled

1: At auto-restart after rnornenlar{fstop

2: When ST-CC is turned on or of

3: At auto-restart after momentary stop or
when ST-CC is turned on or off

* When the motor restarts in retry mode, this function will be activated regardless of the
parameter setting.

F£30¢ Auto-restart control
| selection

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

Input voltage

Yy,
>

Motor speed T/—\ _\
>
>

F-CC ON
OFF
* F 30 {setto ! (3): This function is activated when the power is restored after the main
circuits and control power supply has detected an undervoltage.

2) Start of motor during coasting (Motor speed search function)

Input voltage
/L Ay,
>
OoN
F-cc | L ore
ON
rRTce | OFF

i * The ST (standby signal) function is not assigned to any terminal.
If necessary, assign this function to an unassigned terminal,
using the multi-function programmable terminal function.

* F 30 ! setto 2 (3): The auto-restart function is activated when R(ST)-CC is short-circuited
after they have been opened.

.

Notes

* Awaiting time between 200 and 300 msec is preset to allow the residual voltage in the
motor to come down to a specified level during restart. For this reason, the start-up
takes more time than usual.

* Use this function when operating a system with one inverter connected with one motor.
This function may not be performed properly in a system with one inverter connected
with multiple motors.

Application to a crane or hoist
The crane or hoist might allow the load to move downward during the time elapsed
before the motor starts after receiving an operation starting command. When applying
the inverter to such a lifting gear, set the auto-restart control selection parameter to 0
(disabled) and avoid using the retry function.
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6.10.2 Regenerative power hrough control/slowdown stop control
: Regenerative power ride-through control

,
{'» Function

: Regenerative power ride-through control :

1 Function of letting the motor continue to run using its regenerative energy in the event of
! a momentary power failure. (Enabled if £ 32 is set to 1 (enabled))

: Slowdown stop control:

1 Function of quickly stopping the motor in case a momentary power failure occurs during
: operation. Motor regenerative energy is used to forcibly bring the motor to a stop.

! (Enabled if £ 32 is set to 2 (slowdown stop))

1 If the motor is stopped forcibly, it remains at a standstill until the operation command is

: cancelled temporarily or the power is turned off.

\

[P: setting
Title Function Adjustment range Default setting
" 0: Disabled.
n Regenerative power . ’
F3ge ride-through control 1: Enabled, 0
2: Slowdown stop

Note: Even if this parameter is set to 1 (enabled), the motor may coast to a stop under some load
conditions. In that case, use this function along with the auto-restart function.
[When the power is interrupted]

| 1
Input voltage | % The time for which the operation of the motor is confinued depends |

L | on the machine's inertia or load conditions. Before using this
1 function, therefore. perform a test to determine the inertial and load
Motor speed tC |

conditions.
1 % The use of the retry function along with this function allows the
I motor to be restarted automatically without being brought to a stop.
| *Regenerative power ride-through control is performed for about
Approx. i 10ms (if F 357 is setto 1)
100ms R

[When momentary power failure occurs]
Input voltage

Motor speed
—
Ny,

Less than 100 ms

6.10.3 Retry fun
F 303 ] : Retry selection (Selecting the of times)
/\ Caution

« Stand clear of motors and machines when the retry function is activated.

o When the retry function is enabled, the motor and machine in alarm-stop status will restart
suddenly after the specified time, and could cause injury.

Y| « To prevent accidents, attach words of caution saying that the retry function is enabled to the

inverter, motor and machine.

* Function

This parameter resets the inverter automatically when the inverter gives an alarm. During the

retry process, the motor search faction is activated automatically, if necessary for restarting the

motor smoothly.

n

i
|
|
|
|
|
\

.

[Parameter setting]
Title Function Adjustment range Default setting
n Retry selection (number of 0: Disabled,
F3b3 times) 1~10: 1~10 times 0
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Here are typical causes of tripping and the corresponding retry processes.

(irai;:ien(g)f Retry process Canceling conditions
Momentary Up to 10 times of retry in succession The retry function will be cancelled
power failure 1st retry: About 1 sec. after tripping at once if:

Overcurrent 2nd retry: About 2 sec. after tripping « Tripping occurs for any reason
Overvoltage 3rd retry: About 2 sec. after tripping other than momentary power
Overload : failure, overcurrent, overvoltage
10th retry: About 10 sec. after tripping or overload.
* The motor does not restart within
the specified number of times.

* The retry function is not activated if tripping is caused by one of the following:
n

“OCAR : Arm overcurrent at start-up «ErrZ2  :Main body RAM fault
SOl : Overcurrent on the load side at start-up -Er~3 :Main body ROM fault
«EPHEO  :Output open-phase failure +ErFrY :CPU fault

-E : External tripping stop +Err5 :Remote control error
SUP : Undervoltage stop -Err 7 Driver fault

CEFC : Ground fault trip -EEF ! :EEPROM fault

Lol
o
=

: Input open-phase failure

* Protective operation detection relay signals (FLA, FLB and FLC terminals) are not sent during the
retry process.

%A virtual cooling time is provided for overload tripping (5L {, &L &), so that the retry process is
started after the virtual cooling time and retry time.

% In the case of overvoltage tripping (7 F {~{F 3), tripping may recur unless the DC voltage falls
below a predetermined level.

% In the case of overheating tripping (& H ), tripping may recur unless the internal temperature of the
inverter falls below a predetermined level, since the internal temperature is monitored.

*Even if trip retention selection parameter (F & [ ) is set to 1, the retry function is enabled if the
number of times of retry is set with £ 35 3.

*During the retry process, the message “~ £ ~ 5" and the item specified with the status monitor

selection parameter £ 7 {J are displayed alternately.

overvoltage tripping

F 385 | : Over voltage limit operation

{e Function \:
: This parameter is used to keep the output frequency constant or increase the frequency to
: prevent overvoltage tripping due to an increase in DC voltage during deceleration or constant- :
[}
N

speed operation. The deceleration time may be prolonged during overvoltage limit operation. |

Overvoltage limiting level

A
Output
frequency
>
>
A
Overvoltage limiting level
DC voltage
>
>
P setting]
Title Function Adjustment range Default setting
.. 0: Enabled, 1: Disabled,
F305 Over voltage limit 2: Enabled (forced quick 0
operation .
deceleration)

F-16
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6.11 Performing PI control

F3IED ] :Plcontrol
F3E2 | : Proportional (P) gain
F 363 | : Integral (I) gain

* Function
These parameters are used to perform various kinds of process control, such as keeping the air quantity, flow
rate or pressure constant by inputting feedback signals (4~20mA, 0~10V) from a detector.

P setting]

Title Function Adjustment range Default setting
FI60 PI control 0: Disabled, 1: Enabled 0
F3E2 Proportional (P) gain 0.01~100.0 0.30
F363 Integral (1) gain 0.01~100.0 0.20

1) External connection

ey

——ORL um €
—O0s12 vm €
—_—T13 W3 € Pressure
gauge
(3Preset speed
setting st

——>»0) S2  D)Potentiometer setting

(2Panel input setting
VIIS3

—

Feedback signal: 4~20mA, 0~10V

2) Types of Pl control interfaces
The following combinations of process quantity data (frequency setting) and feedback data can be
entered for Pl control.

Process quantity input data (frequency setting) Feedback input data
Setting mode Frequency setting mode | External analog input
Fhod F {09:0 (voltage input)
(DInternal potentiometer setting | & @VI/S3 (DC: 0~10V)
@Panel input setting / F{09:1 (current input)
(B)Preset speed setting ford @VI/S3 (DC: 4~20mA)

Note: When the PI control function is enabled (F 3 & - 1), the VI/S3 terminal is used exclusively
as a feedback signal input terminal.

Note: Do not set Frequency setting mode (F /7 [ o) parameter to 0 if VI/S3 terminal is not used
as contact input.
If all terminals for preset speed are off, a speed command other than the preset speed

3) Setting the PI control parameter

Set the extended parameter F 35 (Pl control) to ! (enabled).

(1) Itis recommended to set the parameters A £ £ (acceleration time) and o £ L (deceleration
time) to as small values as possible.

(2) If there is a need to limit the output frequency, set it with the parameters /L (upper limit
frequency) and L L (lower limit frequency). When process quantities are set from the operation
panel, their adjustment ranges are limited by the settings of L/ (upper limit frequency) and £ L
(lower limit frequency).
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4) Adjusting the Pl control gain level
Adjust the PI control gain level according to the process quantity, the feedback signal and the object
to be controlled.
The following parameters are provided for gain adjustment.

Parameter Adjustment range Default setting
F356¢ (Pgain) 0.01~100.0 0.30
F 363 (1gain) 0.01~100.0 0.20

F 35 2 (Proportional (P) gain adjustment parameter)

This parameter is used to adjust the proportional gain level during Pl control. A correction factor,
which is proportional to the particular deviation (the difference between the set frequency and the
feedback value), is obtained by multiplying this deviation by the parameter setting.

Increasing the P gain increases response. However, increasing it higher than required results in an
undesirable event such as hunting.

Fast response —— Process quantity

setting

Slow response

—» Time

F 35 3 (Integral (1) gain adjustment parameter)

This parameter is used to adjust the integral gain level during Pl control. Any deviations remaining
after proportional control are cleared to zero (residual deviation offset function).

Increasing the | gain increases response. However, increasing it higher than required results in an
undesirable event such as hunting.

Process quantity setting

Residual deviation

—» Time

5) Adjusting an analog command voltage
To use feedback input (VI/S3 terminal), perform a voltage-scaling adjustment as required. See
Section 6.4.1 for details.
If the feedback input value is very small, the voltage-scaling adjustment value can also be used for
gain adjustment.

Example of voltage signal setting Example of current signal setting

Faou
Fapy
(80Hz) (80Hz)
F2g o
Faoe
©H2) o 10V (OFi2) 4mA 20mA
Fag F203 Fao Fao3
0% 100% 20% 100%
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6.12  Improving torque and speed characteristics

.12.1 ing motor constant
: VIF control mode selection
: Base frequency 1 (Hz)
FY8 ! ] :Slip frequency gain
F 409 | : Base frequency voltage 1 (V) (rated voltage of motor)

*When setting the arameter (V/F control mode selection) to 3 (slip correction), adjust
the following parameters, too.
Title Function Adjustment range Default setting
ul Base frequency 1 (Hz) 25~200 (Hz) 60
FHE Slip frequency gain 0~150 (%) 50
n Base frequency voltage 1 (V) " *
FH03 (rated voltage of motor) 50~500 (V)

The value is changed according to the set-up parameter condition. (VFNC1 (S)-00 00O OPO-W type)

200 [V] for VFNC1 (S)-0000PO type.

F 40 1 :Used to seta motor slippage correction factor. There is no need to change the factory
default setting under normal conditions. However, if the motor speed fluctuates considerably
with load fluctuations, increase the gain to reduce fluctuations of the motor speed.

19 : Used to set the rated voltage of the motor. There is no need to change the factory default
setting when using ordinary motors. However, when using a motor with a rated voltage and
a base frequency other than 200V-50Hz, 200V-60Hz or 220v-60Hz, enter the rated voltage
of the motor printed on its rating plate, in addition to its base frequency (w L ).

6.12.2 Optimizing control characteristics

Although there is no need to change the settings of the following parameters under normal
conditions, control characteristics may be improved by adjusting the parameters according to the
motor specifications and load characteristics.

FY {5 | : Motor rated current

FY {E | : Motor no-load current

FY {7 ] : Motor rated speed

FY {8 | : Speed control gain

FY 19 ] : Speed control stable coefficient

£

-«

Title Function Adjustment range Default setting

A . Depends on the model
F4H 5 Motor rated current 0.1-50.0(A) (See Section 11.)

" g 80 Depends on the model
Fyl Motor no-load current 30-80(%) (See Section 11.)
Fuid Motor rated speed 100-12000(min™") *

Fyl Speed control gain 0~100(%) 40
Fyil Speed control stable coefficient |0~100(%) 20

The value is changed according to the set-up parameter condition. (VFNC1 (S)-0000OPO-W type)
1710 [min""] for VFNC1 (S)-0000PO type.

*Enabled if the P& parameter (V/F control mode selection) is set to 0 (V/F)
F 4 15 : Used to adjust the effective response to the frequency command.
 Increase the value to increase response.
» Decrease the value to decrease response.
Adjust the value in increments of 10 (%) or so while checking the effective response.
19 : Used to adjust the effective response to the frequency command.
« Increase the value if overshooting or hunting occurs.
« Increase the value if the speed reducer makes a gear noise.
« Increase the value if overvoltage tripping occurs on completion of deceleration.
Adjust the value in increments of 10 (%) or so while checking the effective response.

F

-«
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*Enabled if the P& parameter (V/F control mode selection) is set to 3 (slip correction]
F 4 15 : Used to set the rated current (A) of the motor. Enter the rated current printed on the
motor’s rating plate.
Used to set the no-load current in percentage with respect to the rated current of the
motor. Enter the value calculated from a motor test report value or the power factor
printed on the rating plate of the motor.
: Used to set the rated rotational speed (min™) of the motor. Enter the rotating speed

printed on the motor’s rating plate.
: Used to adjust the response to the frequency command.

« Increase the value to increase response.

» Decrease the value to decrease response.

Adjust the value in increments of 10 (%) or so while checking the effective response.
: Used to adjust the effective response to the frequency command.

« Increase the value if overshooting or hunting occurs.

 Increase the value if the speed reducer makes a gear noise.

« Increase the value if overvoltage tripping occurs on completion of deceleration.

Adjust the value in increments of 10 (%) or so while checking the effective response.

FyiE:

-«

-~

6.13  Acceleration/deceleration patterns and acceleration/deceleration 2

: Acceleration time 1 (s) F58080]:
: Deceleration time 1 (s) .
F505 |:

Acceleration time 2 (s)
Deceleration time 2 (s)

Acceleration/deceleration 1
and 2 switching frequency

Title Function Adjustment range Default setting
L Acceleration time 1 (s) 0.1~3000(s) 10.0
JEL D ion time 1 (s) 0.1~3000(s) 10.0
F550 ion time 2 (s) 0.1~3000(s) 10.0
F50 1 D ion time 2 (s) 0.1~3000(s) 10.0
Acceleration/deceleration
F505 1 and 2 switching 0~ L (Hz) 0
frequency
H Switching between acceleration and deceleration
1) Changing the i time by the internal (F505)
- Changing the time by the freq y setwith F 53§ -
Output frequency [Hz] A
Set frequency
_____________ ——m e 2D
e > " - —
o 4Tt > TP CTP| Timese)

(DAccelerated at the
gradient of time set with
BCr

[
@Accelerated at the
%radient of time set with
500

(3Decelerated at the
gradient of time set with
F501

o

@Decelerated at the
gradient of time set with
dEL
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2) Changing the accelerati ion time by adjusting the contact input signal
— Changing the acceleration/deceleration time, using external terminals —

Output frequency [Hz]
0 » » »
> >4 » « Pp-—P  Time (sec)
1 @ 3 @
ON
R(AD2)-CC OFF
(@ Accelerated at the gradlent of 3 Decelerated at the gradlenl
time set with of time set with
(@Accelerated at !he gradlen! of @Decelerated at the gradlent
time setwith F 550 of time set with g £ L

‘ﬁ{ThIS switching is done when acceleration/deceleration 2 (AD2) is assigned to the R terminal (when
! 12 (input terminal selection 2) is set to 5 (acceleration/deceleration 2)), using the multi-
functlon programmable input terminal function.
In this case, set £ /7 d to 0 (terminal block).
No signal for switching to acceleration/deceleration 2 is set by default. If necessary, assign
function 5 (AD2) to an unassigned terminal, using the input terminal selection function.

6.14  Protection functions

6.14.1 Current stall settin
F &0 (] : stall prevention level
;

|  Function
| If a current exceeding the level specified with £ 5 {, the stall prevention function is activated
: to decrease the output frequency.

When specifying a value larger than 100 (%), set also the &£ h ~ parameter (motor electronic
thermal protection level) properly.

WF setting
Title Function Adjustment range Default setting
o i 30~199 (%)
FED ! Stall prevention level 200: Invalid 150

[Message displayed along with an J I alarm]
Ifan L alarm goes off (if a current exceeding the stall prevention level), the output frequency
displayed will change and the “L " on the left of it will blink.

Example of display :
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6.14.2 Inverter trip retention

F EUE : Inverter trip retention selection

~ \
| » Function |
I This parameter is used to prevent the tripped inverter from being restored to working order |
: when the power is turned back on. The inverter can be restored by resetting it from !heI
: operation panel (terminal).

P setting]
Title Function Adjustment range
" . . . 0: Not retained
FEOZ Inverter trip retention selection | 1" o2 0
% Up to four sets of latest trip information displayed by the status monitor function can be stored
in memory.

*When the power is turned back on, trip information (such as trip current and voltage) stored by

m the status monitor function will be cleared.
'{ Panel (terminal) reset lfb‘Errcr information c\eared}*b‘ Normal operation
Inverter trips.

Power turned back on: Inverter trips again:
Power reset Error message "™ Error message
displayed displayed
FL not activated FL activated

{If the cause of the error or other defective
conditions is not eliminated
.14. External in ri

F B0 3 | : External input trip stop mode selection
F252 ] : DC braking time (s)

I \
® Function H
These parameters allow you to specify a method for stopping the inverter when it receives an |
external trip stop signal via input terminals or an emergency stop signal from the operation :
panel. When the inverter shuts down, the error message “£ " is displayed on the inverter's |
display panel and the error FL relay (trip output) is activated. When F &7 3 is set to & :
(emergency DC braking), DC braking time also needs to be set using F 25 2.

\ s

i
|
|
|
|
|
|
|
|
|

|

1) External trip stop by means of a terminal
External trip stop can be performed by means of the a-terminal. Perform the following steps to
assign the external stop function to a terminal and to specify a stopping method.
Input terminal

cc
Parameter setting]
Title Function Adjustment range Default setting
. . 0: Coast stop
FEO3I sE;leeg‘niglnlnpu( rip stop mode 1: Slowdown stop 0
2: Emergency braking stop
n DC braking starting frequency | 0.0:0FF
Fess (Hz) 0.1~E H(Hz) 00
F25 i DC braking current (%) 0~100(%) 50
P 0.0:0FF
Fese DC braking time (s) 0.1~20.0(se0) 1.0
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An example of terminal assignment) Assigning the trip stop function to the R terminal

Title Function Adjustment range Default setting
‘1 i i - - "
Fi Input terminal selection 2 (R) | 0~40, 49, 54~57 (External trip stop)

Notes:

1) Emergency stop by means of the specified terminal is possible, even when operation is
controlled from the operation panel.

2) If F 250 (DC braking starting frequency) is set to 0.0 (Hz) and F 252 (DC braking
time to 0.0 (sec), the DC braking function will not be activated even if £ 5§ 7 3 is set to 2
(emergency DC braking).

2) Emergency stop by means of the operation panel

The emergency stop function can be controlled from the operation panel when the RUN and STOP

keys on the panel are not in use for operation (when they are inoperative).

To activate the emergency stop function, press the STOP key on the operation panel twice.

(DPress the STOP key ———————— “£ [ F F” will blink.

@Press the STOP key again Operation will be stopped in accordance with the setting of
F &0 3. Atthe same time, “£ ” will be displayed and a
failure detection signal (FL) will be put out (FL activated).

.14.4 h, failur ion
FELS | : Output phase failure detection mode selection

/ \
| o Function |
: This parameter allows you to select a mode of detecting an output open-phase failure. If an :
1 open-phase failure persists for one second or more, the tripping function and the FL relay will |
| be activated, and at the same time, the error message £ F H I will be displayed. |
| SetF &5 to"2” to open the motor-inverter connection by switching commercial power !
! operation to inverter operation. 1
! Detection errors may occur for special motors such as high-speed motors. 1

J

F&55=0 (Disabled)- -
FE05= ! (Enabled) - -

- No tripping (FL relay not activated)

- An open-phase check is performed when operation is
started for the first time after power has been turned on.
The inverter will trip if an open-phase failure persists for
one second or more. (FL relay activated)

FEO5=C (Enabled) = «--vvveeenee An open-phase check is performed each time operation

is started. The inverter will trip if an open-phase failure

persists for one second or more. (FL relay activated)

Title Function Adjustment range Default setting
0: Disabled
Output open-phase 1:Enabled (Checked at the first
FEDS failure detection mode start of operation) 0
selection 2: Enabled (Checked at each start
of operation)

6.14.5 Motor 150%-overload time limit

FE8 7 | : Motor 150%-overload time limit

o Function
This parameter is used to set the time elapsed before the inverter trips when the motor is
operated under a load of 150%.

1
|
|
|
1
N

Title Function Adjustment range Default setting

FE07 I’;An?i‘tor 150%-overload time | 14 _gqqg (sec) 300
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6.14.6 Input phase failure detection
F 5608 | : Input phase failure detection mode selection

.
.
N

/

e Function

This parameter allows you to select a mode of detecting an input open-phase failure. If the
ripple voltage in the main circuit capacitor remains very high for a certain period of time, the
inverter will trip and the FL relay will be activated. At the same time, the error message

£ P H ! will be displayed.

If the power capacity is far larger than the inverter capacity (by more than 200kVA and more
than 10 times), a detection error may occur. If this occurs, install an AC or DC reactor.
If the motor capacity is very small as compared with the inverter capacity, no open-phase

failures may be detected.

’

il
~||ON[|an
| aa [|aa
3| |Qa||on|

F&08=0 (Disabled) - - - No tripping (FL relay not activated)
FE508= ! (Enabled) - - - An open-phase check is performed during operation. The inverter trips
if the ripple voltage in the main circuit capacitor remains unusually
high for a certain period of time. (FL relay activated)

Title Function Adjustment range Default setting
n Input phase failure A .
FGOE detection mode selection | 0: Disabled, 1: Enabled 1
ver-tor larm

: Over-torque alarm level
: Over-torque detection time
: Output terminal selection 1 (OUT/FM) (F

selection 3 (FL))

Output terminal

 Function

N
1

An over-torque alarm signal is put out if a torque current exceeding the level set with £ & /& :
(over-torque alarm level) flows for a period of time longer than that set with £ 5 {8 (over- |
torque detection time). To put out the signal via the FM/OUT or FL terminal, this function needs :
to be assigned to it in advance, using the output terminal function selection parameter. |

’

Title Function Adjustment range Default setting
FE G Over-torque alarm level 0~200(%) 150
- 0.0: Disabled
FE !8 | Overtorque detection time 0.1~10.0(sec) 05
F {30 Output terminal selection 1 (OUT/FM) | 0~13 4
F i3z Output terminal selection 3 (FL) 0~13 10
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<Example of operation>
1) If function 12 (OT: over-torque detection) is assigned to the FM/OUT terminal,
using the output terminal selection parameter £ {

F£_130 (FM/OUT terminal selection 1): 12 (OT: over-torque detection;

Over-torque- | OFF oN | oFF
detection signal
P15-FM/OUT
L:ess (hal:'l ,
5 1 5-setvalue F& 18
B ] < »
F& G > -
*F B 16-10%
Torque current (%) m

|-
Ll
Time (sec)
* The VF-nC1 inverter has 10% of hysteresis to prevent the occurrence of over-torque hunting.

Therefore, the over-torque signal is turned off at a level lower than the setting of £ 5 {5 by
10% (hysteresis).

.14. ndervol ri
FE2 7 | : Under voltage trip selection
’ \‘
: o Function !
| This parameter is used to select the control mode activated when an undervoltage is |
| detected. The error message “1/7 " will be displayed if the inverter trips because of an |
! undervoltage. !
N ’

F &2 7=0 :Disabled - The inverter shuts down but not trip. (FL relay not activated) The
inverter shuts down if the voltage drops below 64% of the rated
voltage.

FEZ 7= 1! :Enabled----- The inverter shuts down. It trips if the voltage drops below 64% of
the rated voltage. (FL relay activated)

F & 7=C :Disabled ----The inverter shuts down but not trip. (FL relay not activated) The
inverter shuts down if the voltage drops below 50% of the rated
voltage. When setting F 52 7 to {, be sure to install the input
reactor of an option.

Title Function Adjustment range Default setting
(1): gisal?lleéj hutdt below 64%
; nabled (shutdown below 64%,
FRZT :Jer]gg{iggltage trip FL relay (actlvate d) 0
2: Disabled (shutdown below 50%,
FL relay not activated)
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6.14.9 Analog input disconnection detection

[ F633 ] : Analog input disconnection detection

:/o Function :
I This parameter is used to detect a break in an analog signal to the VI/S3 terminal. If an analog
: signal is below the level set with F 5 3 3 for 0.3 seconds (approx.), the inverter will assume the ,
: signal to be broken and it will trip and display the error message “£ - {§.” (The Analog |npu! !
: disconnection detection function is disabled if £ § 3 3 is set to 0.0%.)

N o /
Title Function Adjustment range Default setting
Analog input 0: Disabled
F633 disconnection detection | 1~100% 0

6.15 Operation panel parameters
6.15.1 Prohi the change of parameter settings
F 1808 | : Prohibition of change of parameter settings

/
| » Function
: This parameter specifies whether parameter setting is changeable or not.

M Setting methods

Parameter setting]
Title Function Adjustment range Default setting
Prohibition of
FI00 change parameter | 0~7 (See the explanation below.)
settings

0 : Permitted L0 d and F 100 d settings cannot be changed during operation. (Default)

{ : Prohibited All parameters are read/write-protected.

2 : Permitted L0 d and F 110 d settings also can be changed during operation.

3 : Prohibited Frequency can be changed from the operation panel but all other
parameters are read/write-protected.

4 : Permitted The emergency stop function cannot be controlled from the operation panel
and [ /104 and F /10 d settings cannot be changed during operation.

5 : Prohibited The emergency stop function cannot be controlled from the operation panel
but all parameters are read/write-protected.

5 : Permitted The emergency stop function cannot be controlled from the operation panel
and [ /104 and F /10 4 settings also can be changed during operation.

7 : Prohibited The emergency stop function cannot be controlled from the operation panel,
frequency can be changed on the operation panel, but any other parameters
are write/read-protected.

Note: Some parameters cannot be changed during operation, no matter how £ 7 is set. (See

4.14.)

M Canceling the setting
Only the setting of # 75 {J can be changed anytime, no matter how it is set.
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6.15.2 Changing_the unit displayed (A/V/min™

F 18 (] : Unit selection
F 1802 | : Frequency units selection

o Function
These parameters are used to change the unit displayed on the display panel.
% < A (ampere)/V (volt)
Frequency € Motor speed or load speed

M Parameter setting

Title Function Adjustment range Default setting

0: No change
1: % — A (ampere)/V (volt)

Faot Unit selection 2: Free unit selection enabled (F 74 2) 0
3: % — A (ampere)/V (volt)

Free unit selection enabled (F 75 Z)
Fio Frequency units | ¢ 01..200.0 1.00
selection

Note: For the settings in the parameter list, no units can be converted from % into A (ampere)/ V (volt).
Conversion from % into A (ampere)/V (volt) can be made in monitor mode only.

HAn example of setting for changing the unit of volt/current displayed from % to A/V
SetF 75 ito for3.
When the VF-nC1-2007P inverter (current rating: 4.0A) is operated under the rated load (full-load).

1) Displayed in percentage 2) Displayed in amperes/volts

=

Output current: Output current:
100% 4.0A
DC voltage: 200V

(converted into AC
voltage)

DC voltage

* Conversion from % into A (ampere)/V (volt) can be made in status monitor mode only. For the
settings in the parameter list, no units can be converted from % into A (ampere)/V (volt).

B An example of setting for displaying the motor or load speed
SetF 15 ftodor 3.
The value obtained by multiplying the operation frequency by the value set with & 7 2 will be
displayed, as shown below.
[ Value displayed | q i or p -set frequency | x Value set with [F 107
1) Displaying the rotational speed of the motor
To switch from frequency (default: 60Hz) to speed (rotational speed of the 4P motor operated:

[CFI02=30.00 |60+30.00=1800
2) Dlsplaylng the speed of the load
m frequency (default:

ed (speed of the conveyer operated: 6m/min™")

Fi02=100 [FI027=0.7T ]60x0.10=6.0

Note: This parameter is designed to display the value obtained by multiplying the output frequency
of the inverter by an integer. Even if the rotational speed of the motor fluctuates with load
conditions, the output frequency will always be displayed.

{*Using F 1§ I, the following parameters can be converted. | '

« A display Display of the monitored current |

o V display Display of the monitored voltage :

« Free unit Display of the monitored frequency 1
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6.15.3 Changing the standard monitoring item
F 1 (8 | : selection of monitor display selection

{e Function
This parameter is used to change the item displayed when the power is turned on.

YrWhen the power is turned on, the op i is di: by default like this:
“0.0” or “QF F”. You can change this default monitoring item, using £ 7 {J. In that
case, however, no prefixes (such as k and [) will be displayed.

W Parameter settings

Title Function Adjustment range Default setting
Selection of 0: Operation frequency (Hz/free unit)
FI1i0 monitor display 1: Frequency command (Hz/free unit) 0
selection 2: Output current (%/A)

m 6.16 Communication function (common serial)

FBOQ | : Communication baud rate

: Parity

: Inverter number

FBO3 | : Communication error trip time

i
(ol
0|
M|~

For details, refer to the Communications Equipment User's Manual.

o Function
The VF-nC1 series of inverters can be connected to a host computer, controller, and so on
(referred to as the computer) via RS232C or RS485 conversion units, so that they can be
operated on a network.
<Computer linking function>
Data is exchanged between an inverter and a computer.
(DMonitoring the inverter's operation status (such as output frequency, current and voltage)
(2Commands to the inverter (such as RUN and STOP commands)
(3Reading, changing and writing inverter parameter settings
<R$232C communications>
Data is exchanged between one inverter and one computer.
<RS$485C communications>
Data is exchanged between one computer and multiple inverters (a maximum of 64, or 63 for
binary codes)

’

¥ The following unit and cables are optionally available for common serial communications.
* RS232C conversion unit (Model: RS2001Z)
Communications cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
* Cable with a built-in R§232C conversion unit (Model: 20035)
« RS485C conversion unit with a terminal board (Model: RS4001Z, RS4002Z)
* Communications cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
Note: Use a cable 5 m or less in length to connect an inverter and an optional common serial unit.
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ECommunications parameters (Common serial options)
The data transfer rate, parity type, inverter ID number and communication error trip time can be
changed from the operation panel or the computer on the network.

Title Function Adjustment range Default setting
FEOD Communication baud rate | 0: 1200bps 3
1: 2400bps
2:4800bps
3: 9600bps
4:19200bps
FED 1 Parity (Common serial) 0: Non (non parity) 1
1: Even (even parity)
2: Odd (odd parity)
FEOCZ Inverter number 0~99 0
FEO3 Communication error trip 0: Disabled 0
time 1~100 (sec)

: Disabled - - - Means that the inverter will not trip even if a communication error occurs.
Trip - - - Means that the inverter will trip if a time-out occurs.
If a time-out occurs, the error message “£ ~ ~ 5” will blink on the display panel.

6.16.1 Using RS232C/RS485 conversion units
M Setting up the communications function
Commands (RUN/STOP commands) entered across a network have priority (over commands
from the operation panel or terminal boards).

HData
Item Specifications
Data transmission Half-duplex
scheme

Connection scheme

Centralized control

Synchronization

Asynchronous

scheme
Data transfer rate

Default: 9600 baud (parameter setting)

Selectable from among 1200, 2400, 4800, 9600 and 19200 baud

ASCII mode ... JIS X 0201, 8-bit (fixed, ASCII)

Binary code ... Binary code, 8-bit (fixed)

Receive (inverter): 1bit, Send (inverter): 2 bits

Parity: Selectable among Even, Odd and Non by parameter setting,
Check sum method

Character
transmission
Stop bit length
Error detection

Character Receiving: 11-bit, Sending: 12-bit
transmission format
Order of bit Lower-order bits first

transmission
Frame length

Variable to a maximum of 17 bytes

EMExamples of connection for RS485 communications
<Example of connection>

Host computer

Optional unit

Optional unit
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<Selective communications>
When an operation frequency command is sent from the host computer to No. 3 inverter

Host computer

— Cable route
Data (host to INV)
Answer-back data (INV to host)

{ (C
S

INV INV
No.03 No.29

INV INV
No.30

No.01

INV
No.00

Thrown away <

Thrown away <

Thrown away <
Thrown away <«
Thrown away <

“Thrown away”: On receipt of data from the host computer, only inverters with
specified ID numbers perform the specified operation, while all
other inverters throw the data away and move to the ready state for
receiving the next data.
*: Use terminal boards to branch cables.
(DThe host computer sends data to all inverters on the network.
(20n receiving the data from the computer, each inverter checks the inverter ID number

contained in it.
B)Only the inverter with the specified ID number (No. 3 in this case) decodes the command and

performs the specified operation.
@No. 3 inverter sends the processing results to the host computer, along with its ID number.
®Thus, only No. 3 inverter operates in response to the operation frequency command from the

host computer.

6.16.2 Free notes

FB88 | : Free notes

o Function
This parameter allows you to specify an ID number for each inverter for management and

0
|
|
| -
| maintenance purposes.
\

L_1; setting

[ Default setting

Adjustment range

[ Title Function

| 0

|[FBBEL  [Free notes | 0~65535

Note: Adjustment range of the above mention can set by the computer on the network.
The operation panel can set to the maximum 9999.
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7. VarieW

71 Setting the operation frequency

Applied operation can be performed by selecting the inverter frequency setting, using the basic
parameter F /7] 4 (frequency setting mode selection).

(1) Internal potentiometer setting (2) Operation panel key setting

Fnode Fnod::
Enter the number with the operation panel keys, then
press the ENTER key to confirm.

(4) Input voltage setting (0 to 10Vdc)

Voltage signal

FRod:g FRod:g

£ 139:0 (input voltage signal) F 139:0 (input voltage signal)

Use the parameters £ 2 / to F 24 for this Use the parameters £ 2 ! to F 24 for this
setting. setting.

To use P5, set F &'l 3 at 50% or so.

G-1
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(5) Input current setting (4 to 20mAdc)

Current
signal

F109: < (Input current signal)

Use lhe parameters F 20 { to F 204 for
this setting.

Set F 20 { at20% or so.

(7) Setting by means of a remote input device

Optional connector

F110d:3 (Serial communications)

(6) Preset-speed setting

Frequency setting
5r {to5r 7:1to7-speedrun
F287toF 294 :8to15-speed run
(1) To select 3-speed run, use the terminals S1 and S2.
(2) To select 7-speed run, use the terminals S1 to S3 (Add
s3).
05 : 2 (Contact input)
Fi15:8(ss3)
(3) To select 15-speed run, use the terminals S1 to S4 (Add
s4.).
05 : 2 (Contact input)
Fi15:8(ss3)
Fii2:9(ss4)
Note: When using VI/S3 as an input terminal, be sure to
short-circuit P15 and VI/S3 with a resistor.

(8) Setting for switching between voltage/current
and internal potentiometer

Voltage/current signal

*4 (Terminal block/internal potentiometer switching)
38 (Frequency command forced switching)

‘:
Lu':L

G2
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7.2 Setting the operation mode

Applied operation can be performed by selecting the operation mode. To set the operation mode,
use the basic parameter [ /7 & (command mode selection) and the input terminal selection

parameter.
(1) Operation panel operation (2) Terminal board operation
L84 ! (Operation panel) £0d:0 (Terminal block)

(3) Operation panel/terminal board switching  (4) Operation from an external input device

F

21(PNL/T
s2 @
5 QO

|:| Optional connector

10 d: { (Operation panel) Priority is given to the external input device when

4
F
Switching from panel operation to terminal board

operation is done by inputting a panel/terminal board

1302 inal board the ions function is so set.

switching signal.

G-3
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8. Monitoring the operation status

8.1 Status monitor mode

In this mode, you can monitor the operation status of the inverter.
To display the operation status during normal operation:

Press the key twice.
Setting procedure (eg. operation at 60Hz
Item Key LED Communication L
§ N Description
displayed | operated | _display No.
The operation frequency is displayed (during operation).
Note 1 50.0 (When the standard monitor display selection parameter
7 !0 is set at 0 [operation frequency])
Parameter
setting RUH The first basic parameter "History (A L/ H)" is displayed.
mode
Direction of fr-F FEoq | The direction of rotation is displayed.
rotation (F :forward run, ~ : reverse run)
Operation
frequency @ FEOD.D FEO02 The operation frequency command value is displayed.
command
Note 2 Load @ r g0 FE03 The} |nvener output current (load current) is displayed. (Default
current setting : unit %)
Input The inverter input (DC) voltage is displayed.
Note2.3| ot @ 500 | Feos mout (5C) voltage i display
voltage (Default setting: unit %)
Note 2 Output @ 150 FE0S Th‘e inverter output voltage is displayed. (Default setting:
voltage unit %)
Note2 | loraue @ c 80 FE20  |The torque current is displayed. (Default setting: unit %)
current
Pl feedback @ d 50 FE22 The PI feedback value is displayed. (Unit: frequency)
Invert
nverier | (" 5 L 8o FE27  |The inverter load factor is displayed in %.
load factor
Output @ H 80 FE30  |The inverter output power is displayed in %.
power
Operation @ o ! o
. FEOO The operation frequency is displayed.
frequency abl.0 perati quency is displays
The ON/OFF status of each of the control signal input terminals
(F, R, S1, 82 and VI/S3) is displayed in bits.
Input ON:
np‘u @ Ao FEO6 OFF: Input terminal
terminal Input terminal st
Viiss Input terminal R
Input terminal S2 Input terminal F
The ON/OFF status of each of the control signal output
terminals (FM/OUT and FL) is displayed in bits.
Output
ter‘:ﬂ?:al @ a o FEO7  |ON: {
OFF: .
Output terminal
Output terminal FL FM/OUT

(Continued overleaf)
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(Continued)
item Key LED  |Communication .
) Description
displayed | operated | _display No.

cPut @ u FEO8  [The version of the CPU1 is displayed.

version

CPU2

@ welt FE73  |The version of the CPU2 is displayed.

version

Memory @ wED ! FE09  [The version of the memory mounted is displayed.

version
Note 4 | Past trip 1 @ 003 ©!| FE10 |Pasttrip 1 (displayed altemately at 0.5-sec. intervals)
Note4 | Pasttrip 2 @ OH 2| FEM  |Pasttip 2 (displayed alternately at 0.5-sec. intervals)
Note4 | Past trip 3 @ OP3 e3 FE12  |Past trip 3 (displayed alternately at 0.5-sec. intervals)
Note4 | Pasttrip 4 @ nErr ©4| FE13  |Pasttrip4 (displayed altemately at 0.5-sec. intervals)

Cumulative
) The cumulative operation time is displayed.
Note 5 i 0.0 FE14
ole s | operation @ £G.0 (0.01 corresponds to 1 hours.)
time

Default

display 500 The operation frequency is displayed (during operation).

mode

Note 1: Press the @ or @ key to change items displayed in the status monitor mode.

Note 2: With the current unit selection parameter or voltage unit selection parameter, you can choose
between percentage and ampere (A) for current or between percentage and volt (V) for
voltage, respectively.

Note 3: The input (DC) voltage displayed is 1/~2" times as large as the rectified d.c. input voltage.

Note 4: 7 £ - ~ is displayed to show the absence of error.

Note 5: The cumulative operation time increments only when the machine is in operation.

H-2
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8.2 Display of trip information

If the inverter trips, an error code is displayed to suggest the cause. In the status monitor mode, all
trip records are retained.

M Display of trip information

Error code  |Communication No. |Description

nErr (*) |0000 No error

or i 0001 Overcurrent during acceleration

or 0002 Overcurrent during deceleration

or 0003 Overcurrent during operation

orL 0004 Load-side overcurrent during start-up

or 0005 Armature-side overcurrent during start-up

EPH I 0008 Input phase failure

EPHED 0009 Output phase failure

e 000A Overvoltage during acceleration

oF2 000B Overvoltage during ion

OFr3 000C Overvoltage during constant-speed operation
out 000D Inverter overload trip

[ 000E Motor overload trip

OH 0010 Overheat trip

I3 0011 Emergency stop

EEFP 0012 E2PROM fault 1

EERPZ 0013 E2PROM fault 2

EEFP3 0014 E2PROM fault 3

Err? 0015 Inverter RAM fault

Err3 0016 Inverter ROM fault

Err4 0017 CPU fault trip

ErrS 0018 Communication error

Errd 001A Current detector fault

P 001E Undervoltage trip

EFZ 0022 Ground fault

ol 0025 Overcurrent flowing in element during acceleration
oraeer 0026 Overcurrent flowing in element during deceleration
oL 3P 0027 Overcurrent flowing in element during low-speed operation
E- 18 0032 Trip caused by a break in an analog signal cable
£-1!9 0033 CPU communication error

E-20 0034 Excessive torque boosted

(Note) Past trip records (trip records retained or trips that occurred in the past) can be called up.
(Refer to 8.1 "Status monitor mode" for the call-up procedure.)
(*) Strictly speaking, this code is not an error code; this code is displayed to show the
absence of error when the past trip monitor mode is selected.
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MExample of call-up of trip information

Item Key LED  |Communication -
) Description
displayed | operated | _display No.
n Status monitor mode (The code blinks if a trip occurs.)
Note 1 are
The motor coasts and comes to a stop (coast stop).
Parameter @
setting AUH The first basic parameter "History (A4} /)" is displayed.
mode
Direction of @ e FEO1 The direction of rotation at the occurrence of a trip is displayed.
rotation 3 (F :forward run, r : reverse run)
Operat
peration The operation frequency command value at the occurrence of a
frequency FEO.D FEO02
trip is displayed.
command
Load The inverter output current at the occurrence of a trip is
A E FEO3 "
current displayed. (Default setting: unit %)
Input gy Fgoq | The inverter input (DC) voltage at the occurrence of a trip is
voltage e displayed. (Default setting: unit %)
Output . The inverter output voltage at the occurrence of a trip is
P00 FEO5 ;
voltage displayed. (Default setting: unit %)
e
Orque' @ c BD FE20  [The torque current at the occurrence of a trip is displayed in %.
current
The Pl feedback value at the occurrence of a trip is displayed.
Pl feedback 4 58 FE22 P is display
(Unit: frequency)
Inverter The inverter load factor at the occurrence of a trip is displayed
Lo FE27 |
load factor in %.
Output n The output power of the inverter at the occurrence of a trip is
H 00 FE30
power displayed in %.
Operation
P @ 500 FEOO  |The operation frequency at the occurrence of a trip is displayed.
frequency
The ON/OFF status of each of the control signal input terminals
(F, R, $1, 52 and VI/S3) at the occurrence of a trip is displayed
in bits.
Input ON: {
FE06 Input terminal
terminal @ OFF:
Input terminal VI/S3
Input terminal R
Input terminal S2 Input terminal F
The ON/OFF status of each of the control signal output
terminals (FM/OUT and FL) at the occurrence of a trip is
displayed in bits.
Output n
" FEO7
Note 2| ierminal @ v ON: !
OFF : .
Output terminal
Output terminal FL EM/OUT

(Continued overleaf)

H-4
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Item Key LED  |Communication -

§ Description
displayed | operated | _display No.

cPut @ u FE08  |The version of the CPU1 is displayed.

version

CPU2

@ vel! FE73  |The version of the CPU2 s displayed.

version

Memory @ wED ! FE09  [The version of the memory mounted is displayed.

version
Past trip 1 @ gre et FE10  |Pasttrip 1 (displayed altemately at 0.5-sec. intervals)
Past trip 2 @ OH ©2| FEM |Pasttrp 2 (displayed altenately at 0.5-sec. intervals)
Past trip 3 @ OP3 e3 FE12 Past trip 3 (displayed alternately at 0.5-sec. intervals)
Past trip 4 @ nErr ©4| FE13  |Pasttrip 4 (displayed altenately at 0.5-sec. intervals)
Cumulative
operation @ £0.0 FE14  |Cumulative operation time (0.01 corresponds to 1 hours.)

time

Default

display ore Status monitor mode (The LED blanks f trip occurs.)

mode

Note 1: Press the @ or @ key to change items displayed in the status monitor mode.

Note 2: The FL output is held OFF in case of a trip, since the operation status immediately before the
occurrence of the tip is retained by the status monitor output terminal board retention function.

Note 3: Failure trip information is cleared if the power is turned off or the inverter is reset. Therefore,
the operation status is displayed and all failure information except for the cause of the failure
is cleared, even if the trip information retention function is activated.

H-5
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9. Taking measures-to satisfy the CE/ UL/ CSA

9.1

Compliance with CE Marking

9.1.1

9.1.2

Abstract

In Europe, EMC directive is enforced starting 1% Jan. of 1996, and Low Voltage Directive starting
1% Jan. of 1997. The display of CE mark that demonstrates that products imported to European
Union conform to these directives is required. Inverter itself cannot function alone, but is de-signed
as a component in order to control machines or equipment which includes that inverter installed in
a cubicle. Therefore the conformance to EMC directive is not required on inverter it-self. But since
the object of the Low Voltage directive is equipment that is designed to be used with rated voltage
of 50 to 1,000 VAC or 75 to 1,500 VDC, CE should be marked on inverter as to the Low Voltage
directive.

But CE has to be marked on the final product installing inverters, that conforms to the EMC
directive and the Low Voltage directive. And the product also may conform to Machine directive.
The user that makes the final products have to take the responsibility for Marking of CE. For that
reason, we recommend installation for Low Voltage directive and measurement for EMC directive,
so that the products including our inverter should conform to the EMC and Low Voltage directive.

TOSHIBA carried out Approval testing and confirmation testing on representative models under the
circumstances based on installation and measurement so that our products should conform to
each directive. But we cannot confirm the conformance of the user’s products to the EMC directive.
Since EMC environment changes according to the construction of the cubicle and the relation of
other installed electric equipment and the condition of wiring and installation, please confirm the
conformance to the EMC directive for the final products on your side.

EMC directive

[An inverter itself is not an object of CE marking. |

A machine which consists of an inverter and a motor is an object of CE marking.

The EMC directive includes the emission section and the immunity section. VF-nC1 can conform to
EMC directive by means of installing the recommended EMI noise filter to the input side, and
wiring properly.

— Emission: Emission of electromagnetic wave and electromagnetic interference

— Immunity: Resistance to electromagnetic interference

[EMC directive]

89/336/EEC
Table 1 Relative standard
Noise type Test item Standard | Applicable standards

Emission Conducted Emission EN55011 Group 1 class A
Radiated Emission EN55011 Group 1 class A

Electrostatic Discharge IEC61000-4-2

Radiated Electromagnetic field IEC61000-4-3

Electrical Fast Transient/Burst | EN61800-3 [IEC61000-4-4

I ity Surge Immunity IEC61000-4-5

Conducted Disturbances IEC61000-4-6

Voltage dips, short interruptions IEC61000-4-11

and voltage variations
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9.1.3 Compliance with EMC directive

9.1.3.1 The model, noise filter inside
(1) Single-phase 200V class : VFNC1S-2002PL to 2022PL
The above mentioned models install EMI noise filter inside. So the conducted and radiated
noise can be reduced, optional EMI noise filters are not needed.
(The additional noise filter should be installed, when more effective reduction is required.)

2

The main cables such as input to the EMI filter and output of the inverter and the signal cables
should be shielded, then cable length should be wired as short as possible. The main input
cable should be separated from the main output cable, and cables for control signal also should
be separated from main cables, not wiring parallel and not bundling, cross the wires where
necessary.

3

Install EMI filter and inverter on the same metal back plate in an inverter panel. The metal back
plate or the cubicle must be grounded absolutely, by using short thick wires, separated from the
main cables.

(4

Shielded cables should be grounded on the metal back plate in order to reduce the radiated
noise from the other cables. It is an effective measure that shielded cables are grounded close
to the inverter or/and operation panel or/and EMI filter(less than 10cm).

G

Installation of the zero-phase and/or the ferrite core can also effectively reduce the radiated
noise further.(Input or/and output of inverter)

m [Ex. Countermeasure - main circuit wiring]
Connect to the "
power source j:ﬁﬂ
[

Inverter
panel
(Metal)

Shielded cables

Grounding
—_ plate Separate input and
| output cables.
[ Do not run input
y cables along-side
output cables.

Do not bundle input
and output cables.

Connect to
the control

Fig. 1
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Shielded cable

Strip the cable and fix it to the metal plate by means
of a metal saddle for electrical work or equivalent.

9.1.3.2 The models without EMI filters
(1) Shingle-phase 100V class : VFNC1-1001P to 1007P

Three-phase 200V class

: VFNC1-2001P to 2022P

Shingle-phase 200V class : VFNC1S-2002P to 2022P

This subsection explains what measures must be taken to satisfy the EMC directive.

Insert a recommended EMI filter (Table 2) on the input side of the inverter to reduce radiation
and transmission noises. In the combinations listed in Table 2, inverters were checked for
conformity with the EMC directive. For inverters used in Japan, it is recommended to use the
NF series of noise filters.

Table 2 lists noise filters recommended for the inverters.

Table 2. Recommended EMI filter selection

Filter for class A Filter for class B
Voltage class Inverter Compliance Motor cable | Compliance Motor cable
length 20m or less length 5m or less
VENC1-2001P EMFA2006Z -
VENC1-2002P EMFA2006Z -
Three-phase VENC1-2004P EMFA2006Z -
200V class VFENC1-2007P EMFA2006Z -
VFENC1-2015P EMFA2015Z -
VENC1-2022P EMFA2015Z -
VFENC1S-2002P EMFAS2011Z -
Single-ph: VFNC1S-2004P EMFAS2011Z -
200 case VENC1S-2007P | EMFAS2011Z -
VENC1S-2015P EMFAS2025Z -
VENC18-2022P EMFAS2025Z -
VENC1S-1001P EMFAS2011Z -
Single-phase VFNC1S-1002P EMFAS2011Z -
100V class VFNC1S-1004P EMFAS2011Z -
VENC1S-1007P EMFAS2025Z -
. VENC1S-2002PL With a built-in filter
Sigle-phase VFNC1S-2004PL With a built-in filter
(Built-in filter VFENC1S-2007PL i i i W!(h a bu?ll—!n f!ller
type) VFNC1S-2015PL W!th a bu!ll—!n f!Iler W!th a bu!ll—!n f!ller
VFNC1S-2022PL With a built-in filter With a built-in filter

(2) The main cables such as input to the EMI filter and output of the inverter and the signal cables
should be shielded, then cable length should be wired as short as possible. The main input
cable should be separated from the main output cable, and cables for control signal also should
be separated from main cables, not wiring parallel and not bundling, cross the wires where
necessary.

@

Install EMI filter and inverter on the same metal back plate in an inverter panel. The metal back
plate or the cubicle must be grounded absolutely, by using short thick wires, separated from the
main cables.

(4

Please separate input cable to EMI filter from output cable as much as possible.

(5

Shielded cables should be grounded on the metal back plate in order to reduce the radiated
noise from the other cables. It is an effective measure that shielded cables are grounded close
to the inverter or/and operation panel or/and EMI filter(less than 10cm).
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(6) Installation of the zero-phase and/or the ferrite core can also effectively reduce the radiated

noise further. (Input or/and output of inverter)

[Ex. Countermeasure - main circuit wiring]

EMI filter

Inverter panel
(Metal)

Grounding plate

Connect to
the control

M

Shielded cables

Separate input and
output cables.

Do not run input
cables along-side
output cables.

Do not bundle input
and output cables.

Connect to the

L
T
power source }

Fig. 2

Note 1)
Process as shown below.

Shielded cable

Fig. 3

[Operating with external signals]
To operate with external signals, process as following figures.

__—Feritecore 1

Control

Strip the coating of the cable and fix the shielded part
to the metal plate using a metal fitting.

circuit

;/Poiermometer

terminal

NOTE1) \Shielded cable
Fig. 4

%2

Forward
Reverse
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[Accessories for countermeasure)

- Shielded cable : Showa electric Wire & Cable Co. LTD.
Type form/ CV-S, 600V or less

- Shielded cable : SUMITOMO 3M Co. Ltd. Electro-magnetic guard shielded sleeve
Type form/ DS-5,7,10,14

- EMI filter : Toshiba Schneider Inverter Corporation
Type form/ For further details, see 9.1.3.2

- Ferrite core 1 : TDK Co. Ltd.
Type form/ ZCAT3035-1330

[Apply if needed]

- Grounding plate : Toshiba Schneider Inverter Corporation
Type form/ EMP001Z

- Ferrite core : NEC TOKIN Corporation
Type form/ ESD-R-47D-1

- Zero-phase reactor : Soshin denki Co. Ltd.
Type form/ RC5078 or RC9129

- Radio noise filter : Soshin denki Co. Ltd.
Type form/ NF series

9.1.4 Low voltage directive
[Inverter itself is an object of the CE marking. |

The Low Voltage Directive defines the safety of the electric equipment. VF-nC1 series conform to
the Low Voltage directive based on EN50178.
Normative standard  : EN50178/Electronic equipment for use in power installation
Pollution degree :2(5.2.15.2)
Over-voltage category : 3 200V class 3.0 mm (5.2.16.1)

EN50178 provides that for electronic equipment used in power installations. The main intention is
to stipulate minimum requirements for the design and manufacture of electronic equipment, for
protection against electric shock, for testing and for the integration into systems for power
installations.
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9.1.5 Compliance with Low voltage directive

Please carry out the below mentioned countermeasures for the Low Voltage Directive in case of
using VF-nC1 as components of your products.

(1) Inverter should be installed in a panel. Pay attention to wiring openings, so that it should
prevent someone from touching live parts through the opening in case of maintenance.

@

No more than 1 cable should be connected to one earth terminal of the main terminal board.
In this case, other cables for ground should be grounded on the metal back plate and/or in the
cubicle. The cross-sectional area of grounding cable shall be, in any case, not less than;

Table 3. Grounding cable

Capacity of applicable Wire size

Voltage class motor(kW) Inverter model ™ Grounding cable |
" 0.1 VENC1S-1001P AWG 12/3.5 mm
Single-phase 02 VFNC1S-1002P AWG 12/35 mm
class 04 VFNC15-1004P AWG 12/3.5 mm
0.75 VFENC1S-1007P AWG 12/3.5 mm
0.2 VFNC1S-2002P(L) AWG 12/3.5 mm
Single-phase 0.4 VFNC1S-2004P(L) AWG 12/3.5 mm
200V 0.75 VENC18-2007P(L) AWG 12/3.5 mm
class 1. VENC1S-2015P(L) AWG 12/3.5 mm
2. VFNC1S-2022P(L) AWG 10/5.5 mm
0. VFNC1-2001P AWG 12/3.5 mm
Three-phase 0. VFNC1-2002P AWG 12/3.5 mm
200V 0.4 VFNC1-2004P AWG 12/3.5 mm
class 0.75 VFNC1-2007P AWG 12/3.5 mm
1.5 VFNC1-2015P AWG 12/3.5 mm
22 VFNC1-2022P AWG 12/ mm

(3) MCCB or fuse should be connected to the input side of the EMI filter.

9.2 Compliance with UL Standard and CSA Standard
The VF-nC1 models, that conform to the UL Standard and CSA Standard have the UL/CSA mark
on the nameplate.

9.2.1 Compliance with Installation
The VF-nC1 inverter must be installed in a panel, and used within the ambient temperature
specification.
See 1.4.4 for details.

9.2.2 Compliance with Connection

Use the UL conformed cables (Rating 75C or more, Use the copper conductors only.) with the
ring terminal at wiring to the inverter input/ output terminals (R/L1, S/L2, T/L3, U/T1, V/T2, W/T3).
For instruction in the United States, Integral solid state short circuit protection does not provide
branch circuit protection. Branch circuit protection must be provided in accordance with the
National Electrical Code and any additional local codes.

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

See the table in 10.1 for wire size.
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9.2.3 Compliance with Peripheral devices
Use the UL listed fuses at connecting to power supply.
Refer to the instruction manual about selecting the rating of them.
Short circuit test is performed under the condition of the power supply short-circuit currents in
below.
These currents and fuse currents depend on the drive motor capacities.

Table 4. AIC and fuse

Capacity of AlC Maximum Fuse class and

Voltage class | applicable Inverter model (Interrupting input currents (A)

motor (kW) capacity) voltage (V)

0.1 VENC18-1001P AIC 1000A 120 CCH 6 max
Single-phase 0.2 VFNC1S-1002P AIC 1000A 120 CCH  8max
100V class 0.4 VENC1S-1004P AIC 1000A 20 CCHN 12 max
0.75 VENC1S-1007P AIC 1000A 20 CC/J 22 max
0.2 VFENC1S-2002P(L) AIC 1000A 40 CCN 4 max
Single-phase 04 VFENC1S-2004P(L) AIC 1000A 40 [o{eA] max
200V class 0.75 VFNC18-2007P(L) AIC 1000A 40 CC/l 12 max
1. VENC1S-2015P(L) AIC 5000A 40 CC/N 22 max
2. VENC18-2022P(L) AIC 5000A 40 CC/J 30 max
0. VFNC1-2001P AIC 1000A 40 CCH 3 max
0. VFNC1-2002P AIC 1000A 40 CCH 3 max
Three-phase 04 VFENC1-2004P AIC 1000A 40 CC/M_ 5max
200V class 0.75 VFNC1-2007P AIC 1000A 40 CC/ 8 max
1.5 VFNC1-2015P AIC 5000A 40 CC/J__15 max
22 VFNC1-2022P AIC 5000A 40 CC/J 20 max

Table 5. Power supply short-circuit current and input voltage
Input voltage Drive motor Power supply short-circuit current and maximum input voltage
Suitable For Use On A Circuit Capable Of Delivering Not More Than 1,000A rms

100V Up to 0.75 kW
P Symmetrical Amperes, 120 Volts Maximum When Protected by CC/J Class Fuses.
Up t0 0.75 kKW Suitable For Use On A Circuit Capable Of Delivering Not More Than 1,000A rms
200V P Amperes, 240 Volts Maximum When Protected by CCHJ Class Fuses.

Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000A rms

1.5 kW and
and over Amperes, 240 Volts Maximum When Protected by CC/J Class Fuses.

9.2.4 Motor_thermal protection
Selects the electronic thermal protection characteristics that fit with the ratings and characteristics
of the motor. In case of multi motor operation with one inverter, thermal relay should be connected
to each motor.
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10. Peripheraldevices

N =
/i\ Warning
« If you take the power supply from an outlet, do not over the outlet's rated current.
That could emit the outlet and may result in an ignition.

Prohibited

* When using wiring materials and their optional devices for the inverter, they must
be installed in a cabinet.

Mandatory Failure to do so can lead to risk of electric shock and can result in death or
serious injury.

« Connect earth cables securely. Failure to do so can lead to risk of electric
shock or fire in case of a failure, short-circuit or leak current.

Be Grounded

10.1 Selection of wiring materials and devices

Capacity of Wire size
Vorage 2PPICAVIE | nverter model Main circuit DC reactor Grounding cable
W) (See Note 1.) (optional)
Single-ph 0.1 VFNC1S-1001P AWG 14/2.0 mmi - AWG 12/35 mmz
e 100V 0.2 VFNC1S-1002P AWG 14/2.0 mm - AWG 12/3.5 mm
class 04 VFNC1S-1004P AWG 14/2.0 mm* - AWG 12/35 mm”
075 VFNC1S-1007P AWG 14/3.5 mm* - AWG 12/35 mm”
0.2 VENC1S-2002P(L) | AWG14/2.0 mm* | AWG 16/1.25 mm* | AWG 12/3.5 mm’
Single-ph 04 VFNC1S-2004P(L) | AWG14/2.0 mm* | AWG16/1.25 mm* | AWG 12/3.5 mm?
ase200V| 075 VFNC1S-2007P(L) | AWG14/2.0 mm* | AWG14/2.0 mm’ | AWG 12/3.5 mm’
class 15 VFNC1S-2015P(L) | AWG10/35mm’ | AWG14/2.0 mm’ | AWG 12/3.5 mm?
2.2 VFNC1S-2022P(L) | AWG10/55mm? | AWG14/2.0 mm’ | AWG10/5.5 mm?
0.1 VFNC1-2001P AWG 14/20 mm’ | AWG16/1.25mm’ | AWG 12/3.5 mm’
Three-ph 0.2 VFNC1-2002P AWG 14/20 mm’ | AWG16/1.25mm’ | AWG 12/3.5 mm’
ooy |04 VFNC1-2004P AWG 14 /2.0 mn?_| AWG 16 /1.25 mm? | AWG 12/35 mn’
pni 075 VFNC1-2007P AWG 14/20mm* | AWG14/20 mm’ | AWG12/35 mm
15 VFNC1-2015P AWG10/20 mm° | AWG14/20mm’ | AWG12/3.5mm’
22 VFNC1-2022P AWG10/20 mm’ | AWG14/20mm* | AWG12/3.5mm*

Note 1: Sizes of the wires connected to the input terminals R, S and T and the output terminals U, V and W
when the length of each wire does not exceed 30m.

Note 2: For the control circuit, use shielded wires 0.75 mm? or more in diameter.

Note 3: For grounding, use a cable with a size equal to or larger than the above.

Note 4: When using a crimp terminal, cover its caulked part with a tube or use an insulated terminal.
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Selection of wiring devices

Non-fuse circuit breaker (MCCB) Magnetic contactor Overload relay
Earth leakage breaker (ELCB) (MC) (THR)
Capacity of
Without reactor | With DC reactor | Without reactor | With DC reactor
Voltage | applicable Adjusted
Inverter model Type Type
class motor Rated MCCB / Rated MCCB / Rated 1 Rated T current Type
o o
(W) current current current| P fcurrent| TP ® Note1)
(ELCB) (ELCB) Notet) Note1)
(A) ) (A) () (For reference)
Note1) Note1)
Single- 0.1 VFNC1S-1001P 5 - - 13 - - 0.7
phase | 02 |VFNG1S-1002P 10| NgoE | - 13 | oats | - 13
100V 0.4 VFNC1S-1004P 15 (NJV30E) - 13 23
class 0.75 VFNC1S-1007P 30 - - 19 CA20 - - 36
0.2 VFNC1S-2002P(L) 5 5 13 13 13
Single- ™0 4 [VFNC1S-2004P(L) |10 5 13 | cas [ 13 23
phase NJ30E NJ3OE ——— CA13
0.75 VFNC1S-2007P(L) 15 10 13 13 36
200V (NJV30E) (NJV3OE)
class 15 VFNC1S-2015P(L) 20 15 19 CA20 13 6.8 TH13U
22 VFNC1S-2022P(L) 30 30 26 CA25 19 CA20 9.3
0.1 VFNC1-2001P 5 5 13 13 0.7
Three- | 02 |VFNG1-2002P 5 5 13 13 13
phase | 04 |VFNG1-2004P 5 | nusoe | 5 | NusoE | 13 13 23
CA13 CA13
200V | 075 [veNC1-2007P 10 |(NovaoE)[ 5 |(NuvaoE)| 13 13 36
class 15 |VFNC1-2015P 15 10 13 13 68
22 VFNC1-2022P 20 15 13 13 9.3
Note 1: Produced by Toshiba Industrial Products Sales Corporation.

Note 2: Be sure to attach a surge killer to the exciting coil of the relay and the magnetic contactor.
Note 3: When using the auxiliary contacts 2a of the magnetic contactor MC for the control circuit, connect the

contacts 2a in parallel to increase reliability.
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10.2 Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB
(with a power cutoff device) to open the primary circuit when the inverter protective circuit is activated.

HMagnetic contactor in the primary circuit

A magnetic contactor, if installed in the power supply circuit of the inverter, cuts off the power
supply to the circuit and prevents the inverter from restarting, in the event of a power failure, a trip
of the overload relay (thermal relay) or the activation of the inverter protective circuit.

In addition, if the FL contact of the failure detection relay in the VF-nC1 is connected to the
operation circuit of the magnetic contactor on the primary side, the magnetic contactor (MC) will be
tripped when the inverter protective circuit is activated.

MCCB Thermal relay Motor

Power
supply

Forward run

Example of connection of a magnetic contactor in the primary circuit

Notes on wiring

« When frequently switching between start and stop, do not use the magnetic contactor on the
primary side as an on-off switch for the inverter. Instead, stop and start the inverter by using
terminals F and CC (forward run) or R and CC (reverse run).

« Be sure to attach a surge killer to the exciting coil of the magnetic contactor (MC).

HMagnetic contactor in the secondary circuit

A magnetic contactor may be installed on the secondary side to switch controlled motors or supply

commercial power to the load when the inverter is out of operation.

Notes on wiring

« Be sure to interlock the magnetic contactor on the secondary side with the power supply to
prevent commercial power from being applied to the inverter output terminals.

« When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the
magnetic contactor on or off during operation.  Turning the magnetic contactor on or off during
operation causes a current to rush into the inverter which could lead to malfunction.

10.3 Installation of an overload relay

The VF-nC1 inverter has an electronic-thermal overload protective function. In the following

cases, however, the activation level of the electronic thermal protection unit must be adjusted

and an overload relay suitable for the motor installed between the inverter and the motor.

« When using a motor with a current rating different to that of the corresponding Toshiba
general-purpose motor

* When operating a single motor with an output smaller than that of the applicable standard
motor or more than one motor simultaneously

When using the VF-nC1 inverter to operate a constant-torque motor, such as the Toshiba VF

motor, adjust the protection characteristic of the electronic thermal protection unit to the VF

motor use.

It is recommended to use a motor with a thermal relay embedded in the motor coil to give

sufficient protection to the motor, especially when it runs in a low-speed range.

2

3

J-3
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11. Table of parameters and data

1.1 User parameters

Minimum setting Default| User
Title Function Unit | unit Panel/ Adjustment range Reference

setting | setting
Communication

=

L Operation frequency of | Hz 0.1/0.01 LL—=UL 0.0 3.1.2
operation panel

1.2 Basic parameters

Minimum setting Defaut| User
Title Function Unit unit Panel/ Adjustment range Reference
No. Communication setting | setting

RUH - History function - - Display latest 5 - 41.3

changed parameters

as a group.

* Parameters can be
edited within a
group.

0:-

RUF - |Wizard function - -

:Basic setting wizard
2:Preset speed
operation wizard
3:Analog signal
operation wizard
4:Motor 1/2 switching
operation wizard
5:Torque up wizard *1
d| 0003 |Command mode - - 0:Terminal block 1 5.1
selection 1:Operation panel
FI0d| 0004 |Frequency setting - - 0:Terminal block 2 5.1
mode selection 1:Operation panel
2:Internal
potentiometer
3:Serial
communication
4:Terminal
block/internal
potentiometer
switching
FI5L| 0005 [FM/OUT terminal - - -1: Open collector 0 5.2
functions selection output
0:Output frequency

3:For adjustment
(current fixed at
100%)

4:For adjustment
(current fixed at
50%)

5:For adjustment
(output of max.
frequency)

6:For adjustment

(display of gain)

n 0006 _|Meter adjustment - - - - 52

*1: This parameter is valid only for VFNC1 (S)-O0 O OOPO-W type.

K-1
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Title Function Unit Mm;:::‘:va::l/mg Adjustment range Default| User | g tcence
No. setting | setting
‘Communication
E4YFP | 0007 |[Standard setting mode| - - 0:- 0 5.3
selection 1:Set at 50Hz
2:Set at 60Hz
3:Default setting
4:Trip clear
5:Cumulative
operation time clear
Fr 0008 |Forward/reverse - - 0:Forward run 0 54
selection (Operation 1:Reverse run
panel)
AELL | 0009 |Acceleration time 1 s 0.1/0.1 0.1-3000 10.0 55
JEL | 0010 |Deceleration time 1 s 0.1/0.1 0.1-3000 10.0 55
FH 0011 [Maximum frequency | Hz 0.1/0.01 30.0-200 *2 5.6
UL 0012 [Upper limit frequency | Hz 0.1/0.01  [0.5- FH *2 5.7
Ll 0013 _[Lower limit frequency | Hz 0.1/0.01  [0.0- &L 0.0 5.7
ul 0014 |Base frequency 1 Hz 0.1/0.01 25-200 *2 5.8
P 0015 | V/F control mode - - 0(1,2): VIF 0 59
selection 3: Sensorless vector
control
ub 0016 |Torque boost 1 % 0.1/0.1 0.0-30.0 *3 5.9
EHr 0600 |Motor thermal % 17 30-100 100 5.10
protection level 1
DL | 0017 |Electronic thermal - - og|o 0 5.10
. o @O @
protection £ ol L3
characteristic *4 © c2|¢3
« 88|86
[O0le | O | X
[11gg oo
2|sg x| x
3 [ x| o
41501 X
|15/l OO
6] S x| x
7> x]0O
S5r 1 0018 |Preset speed operation | Hz 0.1/0.01 LL-uL 0.0 511
frequencies 1
5r2 | 0019 |Preset speed operation | Hz 0.1/0.01 [LL -4L 0.0
frequencies 2
5~ 3 | 0020 |Presetspeed operation | Hz 0.1/0.01 LL-UL 0.0
frequencies 3
5~ 4 | 0021 |Presetspeed operation | Hz 0.1/0.01 |LL -4L 0.0
frequencies 4
5r~5 | 0022 |Presetspeed operation | Hz 0.1/0.01 LL-UL 0.0
frequencies 5
5r~5 | 0023 |Presetspeed operation | Hz 0.1/0.01 LL-UL 0.0
frequencies 6
5~ 7| 0024 |Presetspeed operation | Hz 0.1/0.01 |LL -4L 0.0
frequencies 7
F--- - Extended parameter - - - - - 4.1.2
Orl - [Search for changed - - - - - [ 413
settings

*2: The value is changed according to the set-up parameter condition.
(VFNC1 (S)-0O000OPO-W type)

FH:80, UL80, VL:60, F127:0, F170:60, F171:200, F204:80, F409:200.

OPO type.
*3: Parameter values vary depending on the capacity. Refer to page K-8.
*4: O : Applicable, X : Inapplicable

, F417:1710 for VFNC1 (S)-000

K-2
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1.3 Extended parameters

Inp put par
Minimum settin,
Title Function Unit it pomel Adjustment range. Default | User | g toence
No. s setting |setting

F (00| 0100 |Low speed signal Hz 0.1/0.01 0.6-FH 0.6 6.1.1
output frequency

F {0 t| 0101 |Speed-reach setting | Hz 0.1/0.01  [0.0-FH 0.0 6.1.2
frequency

F 105| 0109 |Analog input/logic - - 0:Voltage signal input 0 6.2.1
input function (0-5 or 10V)
selection (VI/S3) 1:Current signal input

(4-20mA)
2:Contact input

F 18] 0110 |Always active - - 0~40, 49, 54~61 1 6.2.2
function selection (ST)

F ittt 0111 |Input terminal - - 0~40, 49, 54~61 2 6.2.3
selection 1 (F) (F)

F 12| 0112 |Input terminal - - 0~40, 49, 54~61 3 6.2.3
selection 2 (R) (R)

F {13 0113 |Input terminal - - 0~40, 49, 54~61 6 6.2.3
selection 3 (S1) (Ss1)

F i i4] 0114 |Input terminal - - 0~40, 49, 54~61 7 6.2.3
selection 4 (S2) (S82)

F {!5| 015 |[Inputterminal - - 5-17 8 6.2.3
selection 5 (VI/S3)*5 (SS3)

F {2 7| 0127 |[Sink/Source selection| - - 0: Sink  100: Source 2 6.2.5

1-99,101-200:
Disabled

F {30| 0130 |Output terminal - - 0-13 4 6.2.6
selection 1 (Low)
(FM/OUT)*6

F {32| 0132 |Output terminal - - 0-13 10 6.2.6
selection 3 (FL) (FL)

F 70| 0170 |Base frequency 2 Hz 0.1/0.01  |25-200 2 6.3.1

F {7 ¢ 0171 |Base frequency \ 11 50-500 2 6.3.1
voltage 2

F {72| 0172 |Torque boost 2 % 0.1/0.1 0.0-30.0 *3 6.3.1

F t73| 0173 |Motor thermal % 17 30-100 100 6.3.1
protection level 2

*2: The value is changed according to the set-up parameter condition.

(VENC1 (8)-0000PO-W type)
FH:80, UL8O, VL:60, F127:0, F170:60, F171:200, F204:80, F409:200, F417:1710 for VFNC1 (S)-000
OPO type.

*3: Parameter values vary depending on the capacity. Refer to page K-8.

*5: This function is enabled if F {5 is set at 2 (logic input).

*6: This function is enabled if £ /75 L (open collector output) is set at 1.
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o Freq y P S
Minimum setting
Title Function Unit unit Panel/ ° Adjustment range Default| User | o once
No. . setting | setting
FZ2O0 !| 0201 |VI/S3 reference point1 | % 111 0-100 0 6.4.1
setting
Folo 0202 |VI/S3 point 1 Hz 0.1/0.01 |0-200 0.0 6.4.1
frequenc
FZ03| 0203 |VIS3reference point2 | % 171 0-100 100 6.4.1
setting
FZ2O4| 0204 |VIS3 point 2 Hz 0.1/0.01 |0-200 *2 6.4.1
frequency
F 4| 0240 |[Starting frequency Hz 0.1/0.01 |0.5-10.0 0.5 6.5.1
setting
FZ24 | 0241 |Operation starting Hz 0.1/0.01 |0.0-FH 0.0 6.5.2
frequency
FZ4cZ| 0242 |Operation starting Hz 0.1/0.01 |0.0-FH 0.0 6.5.2
frequency hysteresis
FZ50| 0250 |DC braking starting Hz 0.1/0.01 |0.0-FH 0.0 6.6.1
frequency
FZ25 | 0251 |DC braking current % 17 0-100 50 6.6.1
FZ52| 0252 |DC braking time S 0.1/0.1 0.0-20.0 1.0 6.6.1
FZ2 70| 0270 |Jump frequency Hz | 0.1/0.01 [LL-LL 0.0 6.7
FZ2 7! 0271 [Jumping width Hz 0.1/0.01 ]0.0-30.0 0.0 6.7
FZ2B 7| 0287 |Presetspeed operation| Hz 0.1/0.01 |LL-LL 0.0
frequencies 8
FZHE| 0288 |[Presetspeed operation| Hz 0.1/0.01 [LL-LL 0.0
frequencies 9
FZE5| 0289 |Presetspeed operation| Hz 0.1/0.01 [LL-LL 0.0
frequencies 10
FZ250] 0290 |Presetspeed operation| Hz 0.1/0.01 [LL-LL 0.0
frequencies 11 511
FZ25 ] 0291 |Presetspeed operation| Hz 0.1/0.01 [LL-LL 0.0 .
frequencies 12
FZ257| 0292 |Preset speed operation| Hz 0.1/0.01 [LL-LL 0.0
frequencies 13
FZ2593] 0293 |Presetspeed operation| Hz 0.1/0.01 [LL-LL 0.0
frequencies 14
FZ54| 0294 |Preset speed operation| Hz 0.1/0.01 [LL-UL 0.0
frequencies 15

*2: The value is changed according to the set-up parameter condition.
(VFNC1 (S)-0O000OPO-W type)
FH:80, UL8O, VL:60, F127:0, F170:60, F171:200, F204:80, F409:200, F417:1710 for VFNC1 (S)-000

OPL-O type.
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* Operation mode parameters

e Funcion we | Ahstrertrage Dol | U | e
o Communication Sotng | seting
F300] 0300 [PWM carrier - - 0:2kHz 5 6.9
frequency 1:2kHz (Random
mode)
2:4kHz
3:4kHz (Random
mode)
4:8kHz(auto-reduction
mode)
5:12kHz (auto-
reduction mode)
6:16kHz (auto-
reduction mode)
F30 1] 0301 |Auto-restart control - - 0:Disabled 0 6.10.1
selection 1:At auto-restart after
momentary stop
2:When turning ST-
CC on or off
3:At auto-restart after
momentary stop or
when turning ST-CC
on or off
F302| 0302 |Regenerative power - - 0:Disabled 0 6.10.2
ride-though control 1:Enabled
2:Deceleration stop
F303] 0303 [Retry selection Times 17 0(OFF),1-10 0 6.10.3
(Number of times)
F305| 0305 |Over voltage limit - - 0:Disabled 0 6.10.4
operation 1:Enabled
2:Enabled (forced
shortened
deceleration)
F3ET] 0360 |[PIcontrol - - 0: Disabled 0 6.11
1: Enabled
F35c2| 0362 |Proportional (P) gain - 0.01/0.01 |0.01-100.0 0.30 6.11
F353]| 0363 [integral (1) gain - | 0.01/0.01 [0.01-100.0 0.20 6.11
o Torque boost parameters
Minimum setting Defaut| User
Title Function Unit unit Panel/ Adjustment range Reference
e ‘Communication setting | setting
F40 ¢ 0401 |Slip frequency gain % 17 0-150 50 6.12.1
F4059| 0409 |[Base frequency Y 1/0.1 50-500 *2 6.12.1
voltage 1
F4 (5] 0415 [Motor rated current A 0.1/0.1  ]0.1-50.0 * 12.2
FH4 {5| 0416 |Motor no-load current | % 11 30-80 * .12.2
FY 0417 _|Motor rated speed min” 171 100-12000 *: 12.2
F4 (5| 0418 |Speed control gain % n 0-100 40 12.2
F4 /9| 0419 [Speed control stable % 171 0-100 20 6.12.2
coefficient

*2: The value is changed according to the set-up parameter condition.
(VFNC1 (S)-0O0000OPO-W type)
FH:80, UL8O, VL:60, F127:0, F170:60, F171:200, F204:80, F409:200, F417:1710 for VFNC1 (S)-000
OPO type.

: Parameter values vary depending on the capacity. Refer to page K-8.

o
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e Acceler time p: S
Minimum setting Default | User
Title Function Unit unit Panel/ Adjustment range Reference
No oo setting | setting
F500] 0500 |Acceleration time 2 s 0.1/0.1 _[0.1-3000 10.0 6.13
F50 1] 0501 |Deceleration time 2 s 0.1/0.1_[0.1-3000 10.0 6.13
F5D5| 0505 [Acceleration/decelerat| Hz | 0.1/0.01 [0-&/L 0.0 6.13
ion 1 and 2 switching
frequency
. par
Title Function Unit M‘"J::"P“ai:(/mg Adjustment range Default| User | gorooncq
No oo setting | setting
F&O ! 0601 |Stall prevention level % 11 30-199 (%) 150 6.14.1
200 (disabled)
FELZ| 0602 |Inverter trip retention - - 0: Not retained, 0 6.14.2
selection 1: Retained
F&0 3| 0803 [Externalinput trip stop| - - 0:Coast stop 0 6.14.3
mode selection 1:Slowdown stop
2:Emergency DC
braking
FEO5| 0605 |Output phase failure - - 0:Disabled 0 6.14.4
detection mode 1:Selected (Output
selection open-phase is
checked when
operation is started
for the first time after
power is turned on.)
2:Selected (Output
open-phase is
checked each time
operation is started.)
F&57| 0607 [Motor 150%-overload | s 11 10~800 300 6.14.5
time limit
FELDE| 0608 |Input phase failure - - 0: Disabled, 1 6.14.6
detection mode 1: Enabled
selection
FE& !&| 0616 |Over-torque alarm % 1 0-200 150 6.14.7
level
FE i8] 0618 |Over-torque detection | s 0.1 0.0 (Disabled), 0.5 6.14.7
time 0.1-10.0
F&Z 7| 0627 |Under voltage trip - - 0:Disabled 0 6.14.8
selection 1:Enabled (64% or
less: Trip, FL relay
activated)
2:Disabled (50% or
less: Trip, FL relay
not activated)
FE33| 0633 |Analog input % 1 0 (Disabled), 1 - 100%| 0 6.14.9
disconnection
detection

K-6
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* Operation panel parameters

Minimum setting Default| User

Title N Function Unit unit Panel/ Adjustment range Reference
o . sefting | setting
F 00| 0700 |Prohibition of change - - 0:Permitted (Z /70 d, | O 6.15.1
parameter settings F 10 d cannot be
changed during
operation.)
1:Prohibited

2:Permitted (£ /75 d,
F 110 d also can be
changed during
operation)

3:Prohibited (except for
panel frequency
setting.)

4:0 + panel emergency
stop prohibited

5:1 + panel emergency
stop prohibited

6:2 + panel emergency
stop prohibited

7:3 + panel emergency
stop prohibited

0:0%, Hz (no change) | 0O 6.15.2

to ANV

F 30 1] 0701 |Unit selection - -

2:Free unit selection
enabled (F 70 2)

3:% to AV, Free unit
selection enabled

(Fige2
F 02| 0702 |Frequency units - 0.01/0.01 {0.01-200.0 1.00 6.15.2
selection
F 710 0710 [Selection of monitor - - 0:Operation frequency | 0 6.15.3
display selection (Hz/free unit)
1:Frequency
command (Hz/free
unit)
2:Output current (%/A)
.C p s
Minimum settin
Title ot Function Unit unit Panel/ ° Adjustment range '::‘:T:; s::":’g Reference
Communication
FEOLO| 0800 |Communicationbaud | - - 0:1200bps 3 6.16
rate 1:2400bps
2:4800bps
3:9600bps
4:19200bps
FE0 ¢ 0801 |Parity - - 0:NON (non-parity) 1 6.16
1:EVEN (even parity)
2:0DD (odd parity)
FELZ| 0802 |Inverter number - 1 0-99 0 6.16
FEB03| 0803 [Communicationerror | s 11 0 (Disabled), 0 6.16
trip time 1-100 (s)
FEEL| 0880 [Free notes - 1 0~65535 * 0 6.16

* Adjustment range of the above mention can set by the computer on the network.
The operation panel can set to the maximum 9999

® Factory setting parameter

Minimum setting Default| User
Title Function Unit unit Panel/ Adjustment range Reference
No setting | setting
Communication

F558] 0990 |For factory setting - R N 0 -
“This function is effective after software version V110,

K-7
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HDefault settings by inverter rating

Inverter model Torque boost Motor rated No-load
(% current (A) current (%)
uhb/F 72 FH 5 Hi
VENC1S-1001P 8. 0.6 70
VFNC1S-1002P 8. 2 70
VFENC1S-1004P 6. .0 63
VFNC18-1007P 5. 4 59
VENC1S-2002P 2 70
VENC1S-2004P .0
VFNC18-2007P . .4
VFENC18-2015P 4. .2
VFNC18-2022P 44 .9
VENC1-2001P 8. 0.6 70
VFNC1-2002P 8. 2 70
VFNC1-2004P 6. .0 63
VFNC1-2007P 5. 4 59
VFENC1-2015P 4.6 52
VENC1-2022P 4.4 49
VFENC1S-2002PL 8. 70
VFNC18-2004PL 6.2 . 63
VFNC18-2007PL 5. 4 59
VENC18-2015PL 4.6 6.2 52
VFENC18-2022PL 4.4 8.9 49
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HTable of input terminal functions 1
Function

No. Code Function Action
0 - No function is assigned No action
1 ST Standby terminal ON _: Standby, OFF: Free run
ON :Forward run,
2 F Forward-run command OFF : Deceleration stop
ON :Reverse run,
3 R Reverse-run command OFF : Deceleration stop (priority to
reverse run)
4 JOG Jog run command ON _:Jog run, OFF: Canceled
5 AD2 Acceleration/deceleration 2 pattern ON :Acceleration/deceleration 2,
selection OFF : Acceleration/deceleration 1
6 SS1 Preset speed command 1
7 SS2 Preset speed command 2 Selection of preset speeds (up to 15
8 SS3 Preset speed ¢ 3 speeds) using 4 bits: SS1 to SS4
9 S84 Preset speed command 4
ON : Reset command acceptable
10 RST Reset command ON to OFF: Trip reset
1 EXT 'tlj'gei:;op command from external input ON : £ Trip stop
. . ON :Forced switching from operation
12 PNL/TB Opgrapon panel / terminal board panel/internal potentiometer to
switching :
terminal board control
13 DB DC braking command ON _:DC braking
- ON :PI control prohibited
14 Pl Prohibition of PI control OFF : Pl control permitted
ON :Edition of parameters permitted,
15 |PWENE Permission of parameter editing OFF : Edition of parameter prohibited (I
7805 is so set)
16 ST+RST Combination of standby and reset ON :Simultaneous input of ST and RST
commands commands
Combination of standby and operation |ON : Simultaneous input of ST and
7 ST+PNUTB panel/terminal board switching PNL/TB commands
18 F+JOG Combination of forward run and jog run ON :Simultaneous input of F and JOG
commands
19 R+JOG Combination of reverse run and jog run ON :Simultaneous input of R and JOG
commands
Combination of forward run and ON :Simultaneous input of F and AD2
20 F+AD2 N y
acceleration/deceleration 2 commands
Combination of reverse run and ON :Simultaneous input of R and AD2
21 [R+AD2 ) ‘
acceleration/deceleration 2 commands
Combination of forward run and preset ON :Simultaneous input of F and SS1
22 F+SS1
speed command 1 commands
Combination of reverse run and preset ON :Simultaneous input of R and SS1
23 R+SS1
speed command 1 commands
Combination of forward run and preset  |ON : Simultaneous input of F and SS2
24 F+SS2
speed command 2 commands
Combination of reverse run and preset ON :Simultaneous input of R and SS2
25 R+S8S2
speed command 2 commands
Combination of forward run and preset ON :Simultaneous input of F and SS3
26 F+SS3
speed command 3 commands
Combination of reverse run and preset ON :Simultaneous input of R and SS3
27 R+SS3
speed command 3 commands
Combination of forward run and preset ON :Simultaneous input of F and SS4
28 F+SS4
speed command 4 commands
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HTable of input terminal functions 2

Function

No. Code Function Action
Combination of reverse run and preset |ON : Simultaneous input of R and SS4
29 R+SS4
speed command 4 commands
Combination of forward run, preset . .
30 F+SS1+AD2 [speed command 1 and ON 'i&ﬁ?:ﬂ?:ﬁézpm of F, $S1and
acceleration/deceleration 2
Combination of reverse run, preset . .
31 R+SS1+AD2 |speed command 1 and ON ,/S\::n)'lzu\taneousdlnput of R, 851 and
acceleration/deceleration 2 commands
Combination of forward run, preset Lo .
32 |F+5S2+AD2 |speed command 2 and ON :Simultancous input of F, 52 and
acceleration/deceleration 2
Combination of reverse run, preset . .
33 R+SS2+AD2 [speed command 2 and ON .i:?zu\ctz;ent::zégput of R, §52and
acceleration/deceleration 2
Combination of forward run, preset . .
34 F+SS3+AD2 [speed command 3 and ON .i:?zu\ctz;ent::zégput of F, $53 and
acceleration/deceleration 2
Combination of reverse run, preset . .
35 R+SS3+AD2 |speed command 3 and ON 'i&“gigen?::égp“t of R, $83 and
acceleration/deceleration 2
Combination of forward run, preset . .
36 F+SS4+AD2 |speed command 4 and ON 'i&ﬁ?:ﬂ?:ﬁézpm of F, $S4 and
acceleration/deceleration 2
Combination of reverse run, preset . .
37 R+SS4+AD2 |speed command 4 and ON ,/S\::n)'lzu\taneousdlnput of R, 854 and
acceleration/deceleration 2 commands
Enabled if F /1{l d =4 (selectable
between terminal board and operation
38 FCHG Frequency command forced switching  |panel/internal potentiometer)
ON :VIterminal
OFF : Internal
ON :No.2 thermal (P 0, F [ 10,
- ITLFEIZF T3
39 THR2 No.2 thermal switching OFF No 1 thermal (PE Setting
Lol
4809, ub, EHr)
40 ON N02mo(or(F’EO Filg
FiT4,F 12, F 13, F508,
MCHG No.2 motor switching F50 1)
- OFF :No.1 motor (Pt: Setting, wu & ,
FHO8,u ~ADE,
dED)
. . ON :F (forward run) / R (reverse run)
49 |HD Operation holding held, 3-wire operation
(Stop of 3-wire operation) OFF : Slowdown stop
54 FreeRun Standby (inversion) gg: g:ﬁdr;;
55 |RSTN Reset signal (inversion) OFF to ON: Trip reset
56 |F+ST Combination of forward run and standby |ON : Simultaneous input of F and ST
commands commands
57 R+ST Combination of reverse run and standby |ON : Simultaneous input of R and ST
commands commands

*1 This function is effective after software version V110.
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HTable of input terminal functions 3

58 SS1+AD2 Combination of preset speed command |ON : Simultaneous input of SS1 and
1 and acceleration/deceleration 2 AD2 commands
Combination of preset speed command |ON : Simultaneous input of SS2 and
59 S82+AD2 2 and acceleration/deceleration 2 AD2 commands
Combination of preset speed command |ON : Simultaneous input of SS3 and
60 SS3+AD2 3 and acceleration/deceleration 2 AD2 commands
61 SS4+AD2 Combination of preset speed command |ON : Simultaneous input of SS4 and
4 and acceleration/deceleration 2 AD2 commands

*2 This function is effective after software version V120.

HTable of output terminal functions 1

Function

No Code Function Action
ON :Output frequency higher than [ [ setting
0 LL Frequency lower limit OFF : Output frequency equal to or lower than .
setting
1 LLN Inversion of frequency lower limit |Inverse output of LL
ON :Output frequency equal to or higher than /L
2 uL Frequency upper limit setting
OFF : Output frequency lower than £/ _setting
3 ULN Inversion of frequency upper limit|Inverse output of UL
. Low Low-speed detection signal ON :(F)ut;%nafrseg‘ntjiﬁgcy equal to or higher than
OFF : Output frequency lower than £ {5 setting
Inversion of low-speed detection
5 LOWN signal Inverse output of LOW
Designated frequency reach ON :gzuga'—nljtzfrequency within command frequency
6 RCH signal (completion of OFF: O , "
L . : Output frequency exceeding command
acceleration/deceleration) frequency +2.5Hz
Inversion of designated
frequency reach signal (inversion
7 RCHN of completion of Inverse output of RCH
acceleration/deceleration)
ON : Output frequency within £ /T { setting
8 RCHF  |Set frequency reach signal $2.5Hz . N
OFF : Output frequency exceeding £ ! ! setting
+2.5Hz
Inversion of set frequency reach
9 RCHFN signal Inverse output of RCHF
10 FL Failure FL (trip output) ON_:Inverter trips
Inversion of failure FL (inversion
" FLN of trip output) Inverse output of FL
ON :Torque current is held above the torque set
12 |OT Over-torque detection with £ 5 {5 for a period of time longer than
that set with £ 5 (5.
Inversion of over-torque
13 OTN detection Inverse output of OT
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rder of precedence of combined functions
XX: , X: Invalid, +: Valid under some 0: Valid, @: Priori
Function No. / Function 23456 10]1]12[13[14[15]38] 1 3940
| 54
9

2 Forward run command x|oflo|lo|o|x|ofx|o]o|o|x|[o|o

3 Reverse run command @ o|lo|o|o|x|o|x|o|o|o|[x]|o]|o

4 Jog run command (18/19) | + | + @|+|o|x|o|[x|e|o|o|x|o|e

5 Acceleration/deceleration 2 | o [ o | ololxlolxlolololxlol~
selection

oo l:r:)s;t-speed runcommands| oy [ o olxlolxlolololxlolo

10 Reset command olofofo]|o x|o|lo|o|o|lofo]|o]|o
Trip stop command from

" external input device eejejeje|e clejejcjo|e|e|e@

12 Operation panelfterminal | o [ o {6 [ o |00 | o ololololololo
board switching

13 DC braking command ele|e|e|e@|o|x|o @|o|o|x|el|e

14 Pl control prohibition olofx|o]o|o|x|o|x o|lo|x|ofo

5 Permission of parameter | o | 6 | 0 |0 | o | o | o olo olololo
editing

38 Frequency commands olofofo|o]o|o|ofofo]|o olofo
forced switching

154 [Free run stop ele|e|e|e|o|o|o|e|e|o|o ele

39 No.2 thermal switching +|+|+|o|l+|o|x]|o|x|o|lo|o]|o +

40 No.2 motor switching +|+|+]|@|+|o|x|o|x|o|lo|o]|o|e@

*For the functions of combined terminals (combined functions), refer to the table of their respective functions.
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12. Specifi

121 Models and their standard specifications

\

\

Standard specifications
Item
Input voltage 3-phase 200V
Applicable motor (kW) 0.1 02 04 [ o075 15 22
Type VFNC1
Form 2001P 2002P 2004P 2007P 2015P 2022P
Capacity (kVA) Note 1) 03 06 1.0 16 29 39
o
£ [ Rated output current (A) 07 14 0 40 75 100
s Note 2)
Rated output voltage y
Nota 3) 3-phase 200V to 240V
Overload current rating 60 seconds at 150%, (50%-reduction value)
Voltage-frequency 3-phase 200V to 240V - 50/60Hz
g &[Allowable fluctuation 25/Voltage +10%, -15% Note 4), frequency +5%
S| Ampere Interrupt
o3 1000 1000 1000 1000 5000 5000
Capacity (A) AIC
Protective method 1P20 Enclosed type (JEM 1030)
Cooling method Self-cooling I Forced air-cooled
Color Munsel 5Y8/0.5
Charge lamp LED indicating the charge status of the capacitor in the main cirouit
Built-in filter -
Item
Input voltage 1-phase 200V
Applicable motor (kW) 01 02 04 0.75 15 22
Type VFNC1S
Form - 2002P 2004P 2007P 2015P 2022P
Capacity (kVA) Note 1) - 06 1.0 1.6 29 39
o
£ [ Rated output current (A) _ 14 24 40 75 100
4
Rated output voltage 3-phase 200V to 240V
Overload current rating 60 seconds at 150%, (50%-reduction value)
Voltage-frequency 1-phase 200V to 240V - 50/60Hz
g &[ Allowable fluctuation Voltage +10%, -15% Note 4), frequency +5%
S| Ampere Interrupt
<3 .
Caprlty (A AIE 1000 1000 1000 5000 5000
Protective method 1P20 Enclosed type (JEM 1030)
Cooling method - Self-cooling | Forced air-cooled
Color Munsel 5Y8/0.5
Charge lamp LED indicating the charge status of the capacitor in the main cirouit
Built-in filter -
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1. Capacity is calculated at 220V for the 200V models.
2. Indicates rated output current setting when the PWM carrier frequency (parameter 3 5 ) is 4kHz or

less.

If the PWM carrier frequency setting is fixed above 4 kHz, the rated current needs to be reduced.

item
Input voltage 1-phase 100V
‘Applicable motor (kW) K] 02 04 [__orn 5 22
Type VFNC1S
Form 1001P 1002P 1004P 1007P - B
Capacity (KVA) Note 1) 03 06 1.0 16 B B
_%’ Rated output czurrenl A) 07 14 24 40 . 7
4 )
Rated output voltage 3-phase 200V to 230V
Note 3)
Overload current rating 60 seconds at 150%, (60%-reduction value)
Voltage-frequency 1-phase 100V to 115V - 50/60Hz
g § Allowable fluctuation Voltage +10%, -15% Note 4), frequency +5%
T3 Ampere Interrupt 1000 1000 1000 1000 - -
Capacity (A) AIC
Protective method 1P20 Enciosed type (JEM 1030)
Cooling method Self-cooling aif_"ﬂf;‘;d l - -
Color Munsel 5Y8/0.5
Charge lamp LED indicating the charge status of the capacitor in the main circuit
Built-in filter -
Item
Input voltage T-phase 200V (builtin EMT noise fiter)
Applicable motor (kW) 01 02 075 | 15 22
Type VFNC1S
Fom - 2002PL 2004PL 2007PL 2015PL 2022PL
Capacity (kVA) Note 1) - 05 09 6 29 x|
_%’ Rated output current (A) _ 12 2 40 75 107
&
Rated output voltage 3-phase 200V to 240V
Note 3)
Overload current rating 60 seconds at 150%, (60%-reduction value)
Voltage-frequency 1-phase 200V o 240V - 50/60Hz
’g & [ Allowable fluctuation Voltage +10%, -15% Note 4), frequency +5%
o3|  Ampere nterrupt - ‘ 1000 ‘ 1000 ‘ 1000 5000 ‘ 5000
Capacity (A) AIC
Protective method 1P20 Enciosed type (JEM 1030)
Cooling method - T Self-cooling Fored air-cooled
Color Munsel 5Y8/0.5
Charge lamp None
Built-in filter EMC noise filter (Class B)
Note)

If the

PWM carrier frequency is set above 4 kHz, it could fall automatically if an over-current flaws during
acceleration or for any other reason, depending on the amount of current that flows.
The default setting of the PWN carrier frequency is 12kHz.

3. Maximum output voltage is the same as the input voltage.
With regard to 100V models, the output voltage may decrease about 10 to 20 % if motor load is applied.
When operating VFNC1 in conjunction with general purpose motor (200V), it is necessary to reduce the

motor load.

4. £10% when the inverter is used continuously (load of 100%).
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Item

Specification

Control system

Sinusoidal PWM control

Rated output voltage

Adjustable of output voltage in base frequency setting by the correcting supply

2 voltge (Unadjustable to any voltage higher than the input voltage).
% Output frequency range 0.5 to 200Hz, default setting: 0.5 to 80Hz, maximum frequency: 30 to 200Hz.
..(_g; m';':;"l:‘rgnscimng steps operation panel setting, 0.2Hz: analog input (when the max. frequency is 100Hz).
= |Frequency accuracy  |Digital setting: within £0.5% of the max. frequency (-10 to +50°C)
5 Analog setting: within +1.0% of the max. frequency (25 °C + 10°C)
; Voltage/frequency V/f constant, Sensorless vector control, base frequency, base frequency voltage
9 |characteristics and torque boost amount adjustable
E Frequency setting Potentiometer on the front panel, external frequency potentiometer (connectable to
& [signal a potentiometer with a rated impedance of 3-10kQ), V1/S3 terminal (input
impedance: 42kQ) (voltage: 0-10Vdc) or 2500 (current: 4-20mAdc)). The
characteristic can be set arbitrarily by two-point setting.
Start-up frequency/ Adjustable within a range of 0.5 to 10Hz / Up to 1 frequency can be adjusted
frequency jump together with their widths.

PWM carrier frequency
Note 1

Selectable from among 2, 4, 8, 12 and 16kHz (Standard default setting: 12kHz),
Selectable between fixed mode and auto-reduction mode

éﬁﬁr\‘eerauon/deceleran 0.1 to 3000 seconds, switchable between acceleration/deceleration time 1 and 2.
Retry operation Number of times of retry selectable (Max. 10 times).
2 If the protection function is activated, the retry function restarts on completion of a
S check of the main circuit.
S |Dynamic braking Charging of capacitor (Deceleration time can be shortened by activating Forced
s Shortened Deceleration mode.)
2 |Dynamic braking Driving circuit for braking resistor is not provided.
g DC braking |Braking start-up frequency: 0 to maximum frequency, braking rate: 0 to 100%,
ke braking time: 0 to 20 seconds.
'® [Input terminal functions|Selectable from among 45 functions, such as forward/reverse run input signal, jog
2 |(selectable) run input signal, standby signal, preset-speed operation input signal, and reset input
O signal (Also, selectable between sink/source)

Output terminal
functions (selectable)

Failure detection signal
Output for frequency
meter/output for
ammeter

speed attainment output signal. Open collector and relay output possible

Selectable from among 14 functions, such as frequency lower limit output signal,
frequency upper limit output signal, low-speed detection output signal, and specified

1c-contact output: 250Vac-1A- cos¢ = 0.4

PWM output: (1mAdc full-scale DC ammeter or 7.5Vdc full-scale DC
ammeter/Rectifier-type AC voltmeter, 225% current Max. 1mAdc, 7.5Vdc full-scale)

[ |Protective function

Stall prevention, current limitation, over-current, output short circuit, over-voltage,
over-voltage limitation, undervoltage, ground fault, power supply phase failure,
output phase failure, overload protection by electronic thermal function, armature
over-load at start-up, load-side over-torque at start, overheating prevention,
detection of analog signal break.

Protection against
momentary power
failure

Auto-restart/non-stop control after momentary power failure.

Protective function

Electronic thermal
characteristics
4-digit 7-segments
LED

Switching between standard motor/constant-torque VF motor, overload trip,

overload stall selection.

Frequency: inverter output frequency.

Alarm : Stall alarm "C", overvoltage alarm "P", overload alarm "L", overheat alarm "H".

Status : Inverter status (frequency, cause of activation of protective function,
input/output voltage, output current, etc.) and parameter settings.

Free-unit display : Arbitrary unit (e.g. rotating speed) corresponding to output

frequency.

Indicator

Lamps indicating the inverter status by lighting or blinking, such as RUN lamp and
PRG lamp.

Use environments

Indoor, altitude: 1000m (Max.), not exposed to direct sunlight, corrosive gas,

explosive gas or vibration (less than 5.9m/s%) (10 to 55Hz).

Ambient temperature

-10 to 50°C_ Note)1.2

Storage temperature

-20 to +65°C

Environments | Display function |

Relative humidity

20 to 93% (free from condensation and vapor).

Note)1. Above 40°C: Remove the protective seal from the top of VF-nC1, and reduce the rated output

current. (See 1.4.:
Note)2.

4 and 6.9)

When installing inverters side by side (without allowing space between them), detach the label on

the top surface of each inverter and use them where the ambient temperature is below 40°C, and
reduce rated output current. (See 1.4.4 and 6.9)
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12.2  External dimensions/weights
External dimensions/weights
‘Applicable Dimensions (mm) ApprOX.
Input vottage | (08BN Type W H D w1 i D1 P9 |yeight (kg
. VENC18-2002P 100 K
.4 VFNC1S-2004P 72 124 60 A
géz‘:::rjfw .75 | VFNC1S-2007P 137
VFNC1S-2015P 17 185 | 106 B
VFNC1S-2022P
VFENC1-2001P
N 100
Ve 20080 & ] A
3-phase 200V VFNG1-2007P 137
VFNC1-2015P
VENGT 30030 17 | 142 | 155 | 106 | 131 | 85 8
VFNC1S8-1001P
1-phase 100V VFNC18-1002P 72 100 60 A
VFNC1S-1004P 124
VFNC1S-1007P 17 155 | 106 B
VFNC1S-2002PL 100
1-phase 200V VENC1S-2004PL 72 124 60 A
(Europe) VFNC1S-2007PL 137
VPNCIS-2015PL | 447 155 106 B
VFNC1S-2022PL

M External dimensions

H(installation dimension)

©

55 _ || Witnstatiation dimension)|

w

R25

Fig. A

Fig. B




TOSHIBA

E6581090

13.

131

Befor(Wip information and remedies

Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table. If it is found that
replacement of parts is required or the problem cannot be solved by any remedy described in the
table, contact your Toshiba dealer.

Trip information: FL relay activated]

Error Alarm Problem Possible causes Remedies
code code
or ! 0001 Overcurrent during |e The acceleration time AL [ is | Increase the acceleration time
acceleration too short. oL
or (P |0025 Overcurrent flowing e The V/F setting is improper. * Check the V/F parameter.
inelementduring  |e A restart signal is input to the [o Use £ 3 { (auto-restart) and
acceleration rotating motor after a F 302 (ride-through control).
momentary stop, etc. e Increase or decrease the carrier;
« A special motor (e.g. motor with|  frequency F 35 4.
a small impedance) is used.
G02 |0002  [Overcurrent during |e The deceleration time o £ { is |e Increase the deceleration time
deceleration too short. dEL.
OC2P (0026  |Overcurrent flowing
in element during
acceleration
or3 0003 Overcurrent during |e The load fluctuates abruptly. « Reduce the load fluctuation.
operation * The load is in an abnormal * Check the load (operated
ar3F joo27 Overcurrent flowing |  condition. machine).
in element during
ion
OCAR  |0005  [Arm overcurrentat [e A main circuit element is  Make a service call.
start-up defective.
oL 0004 Overcurrent (An « The insulation of the output « Check the cables and wires for
overcurrent on the main circuit or motor is defective insulation.
load side at start-up)| defective.
* The motor has too small
impedance.
ar i 000A Overvoltage during |e The input voltage fluctuates « Insert a suitable input reactor.
acceleration abnormally.
(DThe power supply has a
capacity of 200kVA or more.
(@A power factor improvement
capacitor is opened or closed.
B)A system using a thyrister is
connected to the same power
distribution line.
o Arestart signal is inputtothe e Use F 3 { (auto-restart) and
rotating motor after a F 302 (ride-through control).
momentary stop, etc.

(Continued overleaf)
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Continued)
Error Alarm Problem Possible causes Remedies
code code
GFZ  |000B  |Overvoltage during |e The deceleration time o £ { is |e Increase the deceleration time
deceleration too short.  (Regenerative JEL.
energy is too large.) e« Enable F 3 5 (overvoltage
e F 305 (overvoltage limit limit operation).
operation) is off.  Insert a suitable input reactor.
« The input voltage fluctuates
abnormally.
(DThe power supply has a
capacity of 200kVA or more.
(A power factor improvement
capacitor is opened or closed.
B)A system using a thyristor is
connected to the same power
distribution line.
GF3  |000C  |Overvoltage during [e The input voltage fluctuates o Insert a suitable input reactor.
constant-speed abnormally.
operation (DThe power supply has a
capacity of 200kVA or more.
(A power factor improvement
capacitor is opened or closed.
B)A system using a thyristor is
connected to the same power
distribution line.
« The motor is in a regenerative
state because the load causes
the motor to run at a frequency
higher than the inverter output
frequency.
ari 000D |Inverter overload  |e The acceleration time ACCis |[e Increase the acceleration time
too short. oL
« The DC braking amount is too | Reduce the DC braking amount
large. F 25 {and the DC braking
time F25¢2.
* The V/F setting is improper. * Check the V/F parameter
« Arestart signal is input to the setting.
rotating motor after a e Use F 3 ! (auto-restart) and
momentary stop, etc. F3oe
« The load is too large. (ride-through control).
* Use an inverter with a larger
rating.
are 000E Motor overload « The V/F setting is improper. o Check the V/F parameter
* The motor is locked up. setting.
* Low-speed operation is o Check the load (operated
performed continuously. machine).
o Anexcessive load is applied to |* Adjust 5L /7 to the overload
the motor during operation. that the motor can withstand
during operation in a low speed
range.
* 0009  |Output phase failure s A phase failure occurred in the |e Check the main circuit output
EFHD output line of the main circuit. line, motor, etc., for phase
failure.
e Enable F 5[ 5 (Output phase
failure detection).

(Continued overleaf)
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Continued)
Error Alarm Problem Possible causes Remedies
code code
* 0008 Input phase failure e A phase failure occurred in the |» Check the main circuit input line
EFH I input line of the main circuit. for phase failure.
« The inverter may trip because of ¢ Enable £ 5 (input phase
£ P H | if switching between failure detection). Set the
acceleration and decelerationis| & {1 & parameter to 0.
done in succession at intervals
of less than 1 second.
OH 0010 Overheat « The cooling fan does not rotate. |« Restart the operation by
« The ambient temperature is too | resetting the inverter after it has
high. cooled down enough.

« The fan requires replacement if
it does not rotate during
operation.

« Secure sufficient space around

* The vent is blocked up. the inverter.
« A heat generating device is « Do not place any heat-
installed close to the inverter. generating device near the
« The thermistor in the unit is inverter.
broken. * Make a service call.

* P | |001E Undervoltage trip | The input voltage (in the main | Check the input voltage.

(main circuit) circuit) is too low. e Enable £ 52 7 (undervoltage
trip selection).

« To cope with a momentary stop
due to undervoltage, enable
F 3802 (ride-through control)
and F 30 ! (auto-restart).

EFCZ 0022 Ground fault trip « Aground fault occurs in the * Check the cable and the motor

/Arm overcurrent output cable or the motor. for ground faults.
* A main circuit element is * Make a service call.
defective.

£ 0011 Emergency stop « During automatic operation or | Reset the inverter.
remote operation, a stop
command is entered from the
operation panel or a remote
input device.

Err 0015 Main unit RAM fault [ The control RAM is defective. |e Make a service call.

Err 0016 Main unit ROM fault [« The control ROM is defective. |e Make a service call.

Err 0017 CPU fault trip « The control CPU is defective. |e Make a service call.

Err 0018 Remote control « Anerror arises during remote  |e Check the remote control

error operation. device, cables, etc.

Err 7 |001A Current defector #The current detector is defective. |» Make a service call.

fault

EEF ! |0012 EEPROM fault 1 « A data writing error occurs. o Turn off the inverter, then turn it
on again. If it does not recover
from the error, make a service
call.

EEFRZ |0013 EEPROM fault 2 o Power supply is cut off during  |e Turn the power off temporarily
£ Y P operation and data and turn it back on, and then try
writing is aborted. £ 4 P operation again.

EEF3 |o014 EEPROM fault 3 * A data writing error occurs. o Turn off the inverter, then turn it
on again. If it does not recover|
from the error, make a service
call.

* 0032 Break in analog « The signal input via VI/S3 is « Check the cables for breaks

£E- 18 signal cable below the analog signal and change the setting of
detection level setwith 5 33.| F & 3 3 if no breaks are found.

(Continued overleaf)
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Continued)
Error Alarm Problem Possible causes Remedies
code code
£- 15 |0033 CPU * A communications error occurs (e Make a service call.
communications between control CPUs.
error
£-20 |0034  |Excessive torque [e The torque boost parameter  |o Decrease the setting of the
boosted w b is set too high. torque boost parameter s &
« The impedance of the motoris |e If no improvement results,
too small. contact Toshiba Technical
Support Center.
* With a parameter, you can choose between trip-on and -off.
[Alarm information] Each message in the table is displayed to give a warning but does not cause the
inverter to trip.
Error Problem Possible causes Remedies
code
OFF ST terminal OFF | The ST-CC circuit is opened. | Close the ST-CC circuit.
M1GFF  |Undervoltage in « The supply voltage between R, ¢ Measure the main circuit supply
main circuit Sand T is under voltage. voltage.
If the voltage is at a normal
level, the inverter requires
repairing.
~Er 4 [Retryin process « The inverter is in the process of |e The inverter is normal if it
retry. restarts after several tens of
« A momentary stop occurred. seconds.
The inverter restarts
automatically. Be careful of
the machine because it may
suddenly restart.
Er~r~ { |Frequency point « The frequency setting signals at|e Set the frequency setting
setting error points 1 and 2 are set too close |  signals at points 1 and 2 apart
to each other. from each other.
ir Clear command « This message is displayed o Press the STOP key again to
acceptable when pressing the STOP key clear the trip.
‘iv-h".e an error code is
ELFF |Emergency stop « The operation panel is used to |e Press the STOP key for an
command stop the operation in automatic | emergency stop.
acceptable control or remote control mode. |  To cancel the emergency stop,
press any other key.
H {IL & |Setting error alarm / [« An error is found in a setting * Check whether the setting is
/An error code and when data is reading or writing. | made correctly.
data are displayed
alternately twice
each.
HERAJ |Display of first/last [e The first or last data item in the | Press the MON key to exit the
/End |dataitems UHIRLF data group is data group.
db DC braking « DC braking in process « The message goes off in several
tens of seconds if no problem
occurs. Note)
£t Flowing out of * The numeric value displayed  |¢ When a frequency is displayed,
excess number of (e.g., frequency) has a larger decrease the setting of F 7
digits number of digits than the (free unit).
display panel. (The number
next to the E refers to the
excess number of digits.)

(Continued overleaf)
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(Continued)
Error Problem Possible causes Remedies
code
5&OF |Momentary power | The slowdown stop prohibition |e To restart operation, reset the
failure slowdown function set with £ 33 2 inverter or input an operation
stop prohibition (momentary power failure ride- | signal again.
function activated through operation) is activated.
im {E |Parametersinthe | Parameters are being initialized ¢ Normal if the message
process of to default values. disappears after a while
initialization (several seconds to several

tens of seconds).
Setup parameters in|e Setup parameters are in the * Normal if the message

the process of being| process of being set. disappears after a while
set (several seconds to several
tens of seconds). (European
model only)
£ - 17 |Operation panel key|s The RUN or STOP key is held | Check the operation panel.
fault down for more than 5 seconds.
* The RUN or STOP key is faulty.
E£-50 |Source logic o The input terminal is switched |e Check whether cables are
switching to source logic mode. connected correctly, and then
confirmation alarm specify a proper logic.

Check whether cables are
connected correctly, and then
reset the inverter or turn it off
temporarily and turn it back on.
Logics will be switched.

£-5 ! |Source logic « The input terminal is switched | Check whether cables are
switching to source logic mode. connected correctly, and then
confirmation alarm specify a proper logic.

Check whether cables are
connected correctly, and then
reset the inverter or turn it off
temporarily and turn it back on.
Logics will be switched.

(Note) When the ON/OFF function is selected for DC braking (DB), using the input terminal
selection parameter, you can judge the inverter to be normal if " o &" disappears when
opening the circuit between the terminal and CC.

[Alarms displayed during operation]
L Overcurrent alarm Same as L (overcurrent)
P Overvoltage alarm Same as [ P (overvoltage)
L Overload alarm Sameas JL (/0L & (overload)
H Overheat alarm Same as [ H (overheat)

If two or more problems arise simultaneously, one of the following alarms appears and blinks.
LR PLDPL
The blinking alarms [, 7, L, H are displayed in this order from left to right.
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13.2

Restoring the inverter from a trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause.
Resetting the tripped inverter before eliminating the problem causes it to trip again.

The inverter can be restored from a trip by any of the following operations:

(1) By turning off the power (Keep the inverter off until the LED turns off.)
Note) Refer to 6.1 4.2 (inverter trip retention selection £ 5 J 2) for details.

(2) By means of an external signal [Short-circuiting of control terminals RST and CC — open
(Assignment of functions to input terminals is necessary)]

(3) By operation panel operation

(4) By inputting a trip clear signal from a remote input device
(Refer to the Communications Equipment User’s Manual for details.)

To reset the inverter by operation panel operation, follow these steps.
1. Press the STOP key and make sure that £ . ~ is displayed.
2. Pressing the STOP key again will reset the inverter if the cause of the trip has already been
eliminated.

¥cWhen any overload function [ L { : inverter overload, . 2 : motor overload,] is active, the
inverter cannot be reset by inputting a reset signal from an external device or by operation
panel operation before the virtual cooling time has passed.
Virtual cooling time -« : about 30 seconds after the occurrence of a trip

I
[
L £ :about 120 seconds after the occurrence of a trip

n
o
n
o

[Caution]

Turning the inverter off then turning it on again resets the inverter immediately. You can
use this mode of resetting if there is a need to reset the inverter immediately. Note,
however, that this operation may damage the system or the motor if it is repeated
frequently.

YcIf the inverter trips because of overheating (& H), do not reset the inverter immediately but wait
until the temperature in the inverter comes down, because its internal temperature is
monitored.
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13.3

If the motor does not run while no trip message is displayed ...

If the motor does not run while no trip message is displayed, follow these steps to track down the
cause.

H YES : =

Is the 7-segment LED Check the power supply and the MCCB. Supply the
extinguished? Is power being supplied normally? - power normally.
Make a service call
\

Is OF F displayed? '_> « The ST-CC circuit is opened. Close the circuit between CC and the
terminal to which the ST (standby) function on the control circuit

terminal is assigned. (See 6.2.)
Is any failure message
displayed? (See 13.1.)

Are r £ Y and a failure r_»‘The inverter is in the process of retrying. The retry function can be

inverter. See 13.2.

Track down and eliminate the cause of the failure and then reset the ‘
13.2.

message displayed disabled by normal or emergency stop operation, or by turning off the
alternately? inverter.

Y

Is the RUN lamp
blinking?

[The inverter is receiving an operation signal. Check whether it has
received an operation command. (Check to see that the frequency setting
signal level is not zero.)

s 0.0 displayed? Jomp.| ¢ Cheeck to see that the frequency setting signal is not set at zero.
« Check the settings of the frequency setting signal parameters F /75 d.
(See5.1.)
« Check the frequency setting signal points 1 and 2 settings. (See 6.4.)
« Check that the start-up frequency is not higher than the operation
frequency. (See 6.5.)
* Check that the frequency setting (preset-speed operation frequency,
etc.) is not set at zero.
* Check that the motor is not under a too large load or not locked up.
— Reduce the load if necessary.

Determine the cause, using the parameter display function and the status monitoring function.
Refer to Section 11 for the parameter display function or Section 8 for the status motoring function.

M-7



TOSHIBA

E6581090

13.4

How to determine the causes of other problems

The following table provides a listing of other problems, their possible causes and remedies.

Problems

Causes and remedies

The motor runs in
the wrong direction.

 Invert the phases of the output terminals U, V and W.
« Invert the forward/reverse run-signal terminals of the external input
device. (See 6.2 "Assignment of functions to control terminals”.)

The motor runs but
its speed does not
change normally.

e The load is too heavy.
Reduce the load.

 The soft stall function is activated.

Disable the soft stall function. (See 5.10.)

« The maximum frequency F H and the upper limit frequency L/ are set
too low.

Increase the maximum frequency F H and the upper limit frequency
I
[
« The frequency setting signal is too low.
Check the signal set value, circuit, cables, etc.

« Check the setting characteristics (point 1 and point 2 settings) of the
frequency setting signal parameters. (See 6.4.)

« If the motor runs at a low speed, check to see that the stall prevention
function is activated because the torque boost amount is too large.
Adjust the torque boost amount (. & ) and the acceleration time (A £ ).
(See 5.1.)

The motor does not
accelerate or
decelerate smoothly.

» The acceleration time (4L ) or the deceleration time (o £ L) is set too
short.
Increase the acceleration time (4 £ £ ) or the deceleration time (d £ ).

A too large current
flows into the motor.

« The load is too heavy.
Reduce the load.

« If the motor runs at a low speed, check whether the torque boost amount
is too large. (See 5.9.)

The motor runs at a
higher or lower
speed than the
specified one.

* The motor has an improper voltage rating.
Use a motor with a proper voltage rating.
« The motor terminal voltage is too low.
Check the setting of the base frequency voltage parameter (F 45 5).
(See 6.12.)
Replace the cable with a cable larger in diameter.
« The reduction gear ratio, etc., are not set properly.
Adjust the reduction gear ratio, etc.
« The output frequency is not set correctly.
Check the output frequency range.
« Adjust the base frequency. (See 5.8.)

The motor speed
fluctuates during
operation.

« The load is too heavy or too light.
Reduce the load fluctuation.

* The inverter or motor used does not have a rating large enough to drive
the load.
Use an inverter or motor with a rating large enough.

« Check whether the frequency setting signal changes.

Parameter settings
cannot be changed.

Change the setting of the parameter = 7/ I (prohibition of change of

parameter setting) to &7.2.4.5 (permitted) if it is setat {.3.5.7

(prohibited).

* For safety's sake, some parameters cannot be set during operation.
(See 4.1.4.)

How to cope with parameter setting-related problems

If you forget
parameters which
have been reset

You can search for all reset parameters and change their settings.
* Refer to 4.1.3 for details.

If you want to return
all reset parameters
to their respective
default settings

You can return all parameters which have been reset to their default
settings.
* Refer to 4.1.5 for details.
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14. Inspection‘and maintenance

/\ Warning

o

Mandatory

The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered which could lead to accidents.
Before inspection, perform the following steps.
(DShut off all input power to the inverter.
(@Wait for at least 15 minutes and check that the charge lamp is no longer lit.
(@Use a tester that can measure DC voltages (800V DC or more), and check that the
voltage to the DC main circuits (across PA-PC) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because
of the environment of use, such as temperature, humidity, dust and vibration, or deterioration of its
components with aging.

141

Regular inspection

Since electronic parts are susceptible to heat, install the inverter in a cool, well-ventilated and
dust-free place. This is essential for increasing the service life.
The purpose of regular inspections is to maintain the correct environment of use and to find any

sign of failure or malfunction by comparing current operation data with past operation records.

Subject of Inspecti Criteria for judgment
inspection Inspection tem | I"SPection Inspection method Judg!
1) la):jté:mperature Occasionally 1)\[2::ilsc;\feack, checkby | ) Improve the environment
thermometer, smell ifitis found o be
' unfavorable.
1. Indoor check
environment | 2) Drops of water or | Occasionally | 2) Visual check 2) Check for any trace of
other liquid water condensation.
Room Occasionally | 3) Check by means of a 3) Max. temperature: 40°C
(50°C inside the cabinet)
If something unusual is found,
open the door and check the
2. Units and 1) Vipralion and Occasionaly | Tactile check of the cabinet transformer, reactors, i
components noise contactors, relays, cooling fan,
etc., inside. If necessary, stop
the operation.
1) Load current Occasionally | Moving-iron type AC To be within the rated
3. Operation ammeter current, voltage and
data 2) Voltage (*) Occasionally | Rectifier type AC voltmeter | temperature.
. 3) Temperature Occasionally | Thermometer No significant difference from
(output side) data collected in a normal
state.

*) The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the
voltage, always take readings from the same circuit tester or voltmeter.

H Check points

DO AN

Something unusual in the installation environment
Something unusual in the cooling system
Unusual vibration or noise
Overheating or discoloration
Unusual odor

Unusual motor vibration, noise or overheating
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14.2  Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.
/\ Warning

« Before inspection, perform the following steps.
o (DShut off all input power to the inverter.
Mandatory| (@Wait for at least 15 minutes and check that the charge lamp is no longer lit.
(@Use a tester that can measure DC voltages (800V DC or more), and check that the
voltage to the DC main circuits (across PA-PC) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.
® « Never replace any part.
This could be a cause of electric shock, fire or bodily injury. To replace parts, call the
Prohibited| local sales agency.

B Check items

1. Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten
it again with a screwdriver.

2. Check to see if all crimped terminals are fixed properly. Check them visually to see that there
is no trace of overheating around any of them.

3. Check visually all cables and wires for damage.

4. With a vacuum cleaner, remove dirt and dust, especially from the vents and the printed circuit
boards. Always keep them clean to prevent an accident due to dirt or dust.

5. When leaving the inverter unused for a long time, check it for functioning once every 2 years or
so by supplying it with electricity for at least 5 hours with the motor disconnected. It is
advisable not to supply the commercial power directly to the inverter but to gradually increase
the power supply voltage with a transformer.

6. If the need arises, conduct an insulation test on the main circuit terminal board only, using a
500V insulation tester. Never conduct an insulation test on control terminals other than
terminals on the printed circuit board or on control terminals. When testing the motor for
insulation performance, separate it from the inverter in advance by disconnecting the cables
from the inverter output terminals U, V and W. When conducting an insulation test on
peripheral circuits other than the motor circuit, disconnect all cables from the inverter so that no
voltage is applied to the inverter during the test.

(Note) Before an insulation test, always disconnect all cables from the main circuit terminal board
and test the inverter separately from other equipment.

RIL1 SiL2 T3
um VIT2 WIT3

500V insulation tester
(megger)

7. Never test the inverter for pressure. A pressure test may cause damage to its components.
8. Voltage and temperature check
Recommended voltmeter:
Input side —— Moving-iron type voltmeter ($)
Output side — Rectifier type voltmeter (-P}-)
It will be very helpful for detecting a defect if you always measure and record the ambient
temperature before, during and after the operation.
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Replacement of expendable parts

The inverter is composed of a large number of electronic parts including semiconductor devices.
The following parts deteriorate with the passage of time because of their composition or physical
properties. The use of aged or deteriorated parts leads to degradation in the performance or a
breakdown of the inverter. To avoid such trouble, the inverter should be checked periodically.

No parts of the inverter except the cooling fan can be replaced individually, and the whole inverter
needs to be replaced if a significant defect is found in it.

Note) Generally, the life of a part depends on the ambient temperature and the conditions of use.
The life spans listed below are applicable to parts when used under normal environmental
conditions.

1) Cooling fan
The fan, which cools down heat-generating parts, has a service life of about 30,000 hours
(about 2 or 3 years of continuous operation). The fan also needs to be replaced if it makes a
noise or vibrates abnormally.

2

Smoothing capacitor

The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in
performance because of ripple currents, etc. It becomes necessary to replace the capacitor
after it is used for about 5 years under normal conditions.

<Criteria for appearance check>

« Absence of liquid leak

« Safety valve in the depressed position

« Measurement of electrostatic capacitance and insulation resistance

Note: For the replacement of consumable parts, ask your nearest Toshiba branch or office.

The operation time is helpful for roughly determining the time of it. Forther it
of parts, contact the service network or Toshiba branch office printed on the back cover of this
instruction manual.

Standard replacement cycles of principal parts

The table below provides a listing of the replacement cycles of parts when used under normal

conditions (average ambient temperature: 30°C, load factor: not more than 80%, operation time: 12

hours per day). The replacement cycle of each part does not mean its service life but the number
of years over which its failure rate does not increase significantly.

Part name Standard Replacement mode and others
replacement cycle
Cooling fan 2to 3 years Replacement with a new one
Smoothing capacitor 5 years Replace with a new one (depending on

the check results)

Whether to replace or not depends on
the check results

Whether to replace or not depends on
the operation time

Fuse 10 years it with a new one
Aluminum capacitor on printed Replace with a new circuit board
circuit board (depending on the check results)

Contactors and relays -

Timer -

5 years

(Extract from "Guide to periodical inspections of general-purpose inverters" issued by the Japan
Electrical Manufacturers’ Association.)
Note) The life of a part greatly varies depending on the environment of use.
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14.3 Making a call for servicing
For the Toshiba service network, refer to the back cover of this instruction manual.  If defective
conditions are encountered, please contact the Toshiba service section in charge via your Toshiba
dealer.
When making a call for servicing, please inform us of the contents of the rating label on the right
panel of the inverter, the presence or absence of optional devices, etc., in addition to the details of
the failure.

14.4  Keeping the inverter in storage

Take the following precautions when keeping the inverter in storage temporarily or for a long period
of time.

1. Store the inverter in a well-ventilated place away from heat, damp, dust and metal powder.

2. If the printed circuit board in your inverter has an anti-static cover (black cover), do not leave it
detached from the circuit board during storage, though the cover must be detached before
turning on the inverter.

3. If no power is supplied to the inverter for a long time, the performance of its large-capacity
electrolytic capacitor declines.
When leaving the inverter unused for a long time, supply it with electricity once every two years,
for 5 hours or more each, to recover the performance of the large-capacity electrolytic capacitor
and also to check the function of the inverter. It is advisable not to supply the commercial power
directly to the inverter but to gradually increase the power supply voltage with a transformer, etc.
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15. Warran

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the
following conditions:

1.
2.

@«

This warranty applies only to the inverter main unit.

Any part of the inverter which fails or is damaged under normal use within twelve months from
the date of delivery shall be repaired free of charge.

For the following kinds of failure or damage, the repair cost shall be borne by the customer even
within the warranty period.

Failure or damage caused by improper or incorrect use or handling, or unauthorized repair or
modification of the inverter

Failure or damage caused by the inverter falling or an accident during transportation after the
purchase

Failure or damage caused by fire, salty water or wind, corrosive gas, earthquake, storm or
flood, lightning, abnormal voltage supply, or other natural disasters

Failure or damage caused by the use of the inverter for any purpose or application other than
the intended one

All expenses incurred by Toshiba for on-site services shall be charged to the customer, unless a
service contract is signed beforehand between the customer and Toshiba, in which case the
service contract has priority over this warranty.

01
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16. Disposaloftheinverter—

/\ Caution

« 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
Mandatory of capacitor or produce noxious gases, resulting in injury.
(*) Persons who specialize in the processing of waste and known as "industrial waste product
collectors and transporters" or "industrial waste disposal persons."
If the collection, transport and disposal of industrial waste is done by someone who is not

licensed for that job, it is a punishable violation of the law. (Law on Waste Disposal and
Cleaning)

E6581090

For safety’s sake, do not dispose of the disused inverter yourself but ask an industrial waste
disposal agent.

Disposing of the inverter improperly could cause its capacitor to explode and emit toxic gas,
causing injury to persons.
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