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How to set a setup parameter Setup parameten

! After you set the basic parameter + 4 7 to 3 (Initialize to default setting) or the first powes,the
inverter will be in setup parameter mode. When the inverter is in this mode, you needto sét 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 57, # 50 and = & I and what values should be specified, constit your reseller.)
Each setup parameter automatically sets all parameters relating to the logigforeontrol input
signals used and the base frequency of the motor connected.

This parameter setting is needed only for the VFNC1 (S)-00 0O COP 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
nSl Turn the power ohy
@ @ 5D Select a parameter amiong » 57, P 5 J and n 5, using the
noy A and V_keys, Select 7 5 I in this case.
@ ‘n IE Press the<ENTER key to confirm your change.
e When 4~ )i £ is displayed, you can set the setup parameter.
o The Operation frequency is displayed (Standby).

| %You can change this parameter setting. Jo do so, you need to reset the basic parameter
£ 5F to 3 (default setting).
% You can also change the parametersfin 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 [ b pardmeters, only the parameters in the shaded area will be displayed
as changed parameters!

M Values set by each sétup 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)]
FHOS RN (220 (V) 220 (V) 230 (V)
FY iR 1410 (min™") 1410 (min™) 1710 (min™)
FHALSF 2 54150.0 (Hz) 50.0 (Hz) 60.0 (Hz)
udSE 1D 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'ail
warnings given.

Explanation of markings
Marking Meaning of marking

® Danger | Indicates that errors in operation may lead to death or seridus injury.

Indicates that errors in operation may lead to injury (*#)4o people or that

these errors may cause damage to physical propertya(*2y

(*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 %0,assets and materials.

Warning

Meanings of symbols

Symbol Meaning of Symbol

Indicates prohibition (Don't do it).

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

Indicates something mandatory (must be’done).

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

Indicates danger.

What is dangerous willbe déscribed in or near the symbol in either text or
picture form.

Indicates warning.

What the warning should,bé applied to will be described in or near the symbol
in either text or picturé form.

b OO

Limits in purpose

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

—

A Safety precautions )

¥ The,inverteneannot be used in any device that would present danger to the
hdmap body or from which malfunction or error in operation would present a
direct threat to human life (nuclear power control device, aviation and space
flighticantrol 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.

‘¥ 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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General opera

Danger

See item

If the chemical or solvent is anytin than those shown below, please contact us in
advance.
(Table 1) Exgfples 6Fapplicable chemicals and solvents
L3 hemical Solvent
acid Methanol
10% or less)
acid Ethanol
of 10% or less)
itrie acid Triol
Kensity of 10% or less)
«Caustic soda Mesopropanol
Ammonia Glycerin
\ Sodium chloride (salt)
(Table 2) Examples of unapplicable chemicals and solvents
Chemical Solvent
Phenol Gasoline,
kerosene, light oil
ic acid Turpentine oil
Benzol
¢ Thinner

« 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. Th
Prohibited | can resultin electric shock or other injury.
« Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods,
This can result in electric shock or fire.
« Do not allow water or any other fluid to come in contact with the inverter. This canfes|
electric shock or fire.
« Turn power on only after attaching the front cover or closing door if enclosed in |21
If power is turned on without the front cover attached or closing door if enclgsed in’
cabinet. This can result in electric shock or other injury.
Mandatory | * If the inverter begins to emit smoke or an unusual odor, or unusual sound! fately | 3.
turn power off.
If the equipment is continued in operation in such a state, the result.may Befire. Call your
local sales agency for repairs.
« Always turn power off if the inverter is not used for long perigds oftti e there is a 3.
possibility of malfunction caused by leaks, dust and other m:
If power is left on with the inverter in that state, it may result i N
& Warnmg\\. See tem
« Do not touch heat radiating fins. These devices are "Il get bumned if you touch | 3.
them.
Prohibited @
contact
+ Avoid operation in any location wher direct spraying of the following solvents or | 144
other chemicals. The plastic parts filay be'damaged to a certain degree depending on their
shape, and there is a possibility of the plasticieovers coming off and the plastic units being
Prohibited dropped.




TOSHIBA

E6581090

n - Installation

<> Danger

See it

connected to theynput side of the inverter.
That couldgesultin electric shock.

« 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. 14.
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. *
« Mustbe used in the i in th manual. 144
0 Use under any other conditions may result in maffunction.
« Must be installed in non-inflammables such as metals. 144
Mandatory |  The rear panel gets very hot. If installation s in an inflammable object, this can res
« Do not operate with the front panel cover removed. This can result in electri 144
« An emergency stop device must be installed that fits with system specificatians, hut | 14.4
off input power then engage mechanical brake).
Operation cannot be stopped immediately by the inverter alone, thus risking'an, accident or
injury.
« Al options used must be those specified by Toshiba. The use of an n may result | 14.4
in an accident.
/A Warning seefem
« When transporting or carrying, do not hold by the front 2.
The covers may come off and the unit will drop u jury.
« Do not install in any area where the unit would be rge amounts of vibration. | 1.4.4
Prohibited That could result in the unit falling, resulting in fj
« The main unit must be installed on a base that{€an he unit's weight. 144
0 If the unitis installed on a base that cannot withstand that weight, the unit may fall resulting
in injury.
Mandatory | * If braking is necessary (to hold motor shdft), amechanical brake. The brake on the | 1.4.4
inverter will not function as a mechani d if used for that purpose, injury may
result.
manger seoitem
« Do not connect input power falthe output (motor side) terminals (U/T1,V/T2,W/T3). That will | 2.2
destroy the inverter esult in fire.
« Do not connect réistorg,to the DC terminals (across PA/+-PC/- or PO-PC/-). That may 22
Prohibited | cause afir : s o
Connect resisfors asidirected by the instructions for "Installing separate braking resistors.
« Within 15 minut r turning off input power, do not touch wires of devices (MCCB) 22

Q>®
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Danger

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 i 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.

(2Wait at least 15 minutes and check to make sure that the charge lamp is no longer lt.
Use a tester that can measure DC voltage (400VDC or more), and check to makx

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 p e
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 the
load is 100% in conti operation) this may result in fire. f o

Be Grounded

Ground must be connected securely. g
If the ground is not securely connected, it could lead to electric sho; r when a

21
22

malfunction or current leak occurs.
“

A Warning S

See item

Prohibited

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

21

[
Operations 0 0

See item

O

Prohibited

Do not touch inverter terminals
motor is stopped.
Touching the inverter termi wer is connected to it may result in electric shock.
Do not touch switchesgwhenthe hands are wet and do not try to clean the inverter with a
damp cloth. Such practi ult in electric shock.

Do not go near the m Nm-slop status when the retry function is selected.

The motor may restart and that could result in injury.

Take measures forsafety. @g. attaching a cover to the motor, against accidents when the

rical power is going to the inverter even if the

motor tedly restafts.

Mandatory

Turn input powr on dfter attaching the front cover.
‘When storing i e cabinet and using with the front cover removed, always close the
cabinet d d then tum power on. f the power is turned on with the front cover or

the gabin or$iopen, it may result in electric shock.
.

eration signals are off before resetting the inverter after malfunction.
e invelier is reset before tuming off the operating signal, the motor may restart
uddéhly catising injury.

N
$$
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/\  Warning see tom
« Observe all permissible operating ranges of motors and mechanical equipment. (Refer to | 3.
® the motor's instruction manual.) Not observing these ranges may result in injury.
Prohibited
When sequence for restart after a momentary power failure is selected
(inverter)
/\ Warning 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 aftef
power recovers. This could result in unexpected injury.
Mandatory | * Anacn warnings 3 anom sudden restart after a momentary power failure on inyértersjmotors | 6.11.1
an of accidents in advance.
When retry function is selected (inverter)
/\ Warning See fem
« Stand clear of motors and equipment. 6113
If the motor and equipment stop when the alarm is given, selection BFthe retry function will
restart them suddenly after the specified time has elapsedyThiscalild result in unexpected
Mandatory | iniury.
« Attach warnings about sudden restart in retry fungtiem,on iRvertérs, motors and equipment | 6.11.3
for prevention of accidents in advance.
Maintenance and inspection
Danger See item
« Do not replace parts. 142
This could be a cause of electrighock, fire and bodily injury. To replace parts, call the local
sales agency.
Prohibited
« The equipment must be inspgeted yery day. 14.
If the equipment is not inspgctedtand maintained, errors and malfunctions may not be
discovered and that could reslt in accidents.
Mandatory | * Before inspection, perfgff theffellowing steps 14.
@ Tum off all input power to fhie inverter.
(2Wait for at least 1§,mifltes and check to make sure that the charge lamp is no longer lit.
3Use a tester thét calimeasure DC voltages (400VDC or more), and check to make sure
that the vgltageito the DC main circuits (across PA/+-PC/-) is 45V or less.
If inspection isiperfofed without performing these steps first, it could lead to electric
shock.
Disposal
/\ Warning Seefem
« Jf you'throw away the inverter, have it done by a specialist in industry waste disposal®. 16.
If yowthrow away the inverter by yourself, this can result in explosion of capacitor or
prafiuce noxious gases, resulting in injury.
Mandatory | (JPersons 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 warning labels

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

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

If the inverter has been programmed for restart If the retry function has been selected, place
sequence of momentary power failure, place warning labels in a location where they can be ¢
warning labels in a place where they can be easily seen and read.
easiy seen and read.
(Example of warning label) (Example of warning label)
. (Functions programmed A L

A Warning y restary Warning ed for retry)

Do not go near motors and equipment. Do not go near motors X

Motors and equipment that have stopped Motors and equipmeqt thatiave stopped

temporarily after momentary power failure will temporarily after,ap, alatmil restart

restart suddenly after recovery. suddenly after the spegified time has

elapsed.
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1.

1.1

Read

Check purchased product

S

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

ordered.

A Warning

L 4

y_4
Use an inverter that conforms to the specifications of pow: smnd three-
phase induction motor being used. If the inverter being us% conform to
Mandatory| those specifications, not only will the three-phase inducti ot6r not rotate
correctly, but it may cause serious accidents through ovi atifig and fire.

Inverter main unit

Warning label

Applicable
motor label

Pet name

%wpe -

Power supply —>
ated utput current —
apacity

Power supply
Motor capacity

VFNC1-2007P]

3PH - 200V - 0.75kW

[TRANSISTOR INVERTER
VENC1-2007P
0.75001 SKVAAIC S000A
WPUT | GUTPUT
) T
[F(Hz)  50/60 0.5/200
I(A) 6.3 4.0
& 71 soomn
oo vz T75t5E
o o

(Hny

{ii

LI

L]

Appl mabl\
motor label

Name plate

1.2

Ce

Made in JAPAL

Toshiba Schneider
| Inverter Corporation

Contents of the m code
¢
Here is explained the rm written on the label

S:si

s&

-phase|

‘Additional functions 1

P : Operation panel
type

Model name ‘Applicable motor ‘Additional funclions 2 Destination
capaoily Special specification code
TOSVERT 007: 0.TkW L High-attenuation | [W :World wide
VF-nC1 ﬁn{ 002: 0.2kW filter inside — :Japan ADC: OO is the number
004: 0.4kW
007:0.75kW
015: 1.5W
022: 2.2 * The code indicates a Toshiba's
Number of procurement route.
power phases [

Warning : 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

Switches among
operation, setting and
status monitor modes.

nel

Used to connect a power
source.

Blinks while the inverter is in
operation.

PRG lamp

Lights when the inverter
is in parameter setting
mode.

Upldown key

Enter key

Reads and writes
frequency and parameter
data.

DC main circuit
terminal block

Terminals for connectifiga
DC reactor or a D@bus.

RUNkey

Presding ihs key while
the RUN'key lamp is
lighted starts operations.

s 00

STOP key

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

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.

Output main circuit
terminal block

Used to connect a motor.
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[Front panel 1]

Indicates that high voltage il
of

present within the inverter. D
open the terminal board cover W
this is it. This lamp is not provided
for single-phase 200V European

TOSHIBA

( 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 slitso

L 4

\ (| )
[Bottom] [Right side] 0

Note 1: When installing the inverter where the ambient temperaturs

this caution label.
An example of a caution label on the top surface tr. w

B Self-up terminal block

The self-up terminals 9 ,RILI 3), UIT1, VIT2 and W/T3 on the main circuit board were
factory-set to the UP position tg,allow you to connect cables smoothly. After you have connected
cables to these terminals, tighte m securely.

These terminals are already
set to the UP position.

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.

A-4
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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. O

[ Screwsize | tightening torque |
[ M3screw | 08N~ m |
J

[ M35screw | 12N - m

VFNC1-2001P~2007P |

M3 screw

[Main circuit input terminals] &

@ RILI SAL2TILS
[Main circuit output terminals] (b

M3
B0 PAe BCI- WITH WITZ WITY \
0000 |\

L

utput terminals]

screw PO PR+ PCI- UITIE VITZ WITS

T
~Shorting bar

A5
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VFNC1S-1001P~1004P

VFNC1S-2002P~2007P
[Main circuit input terminals] OO
M3 screw

oo °] .

@ RILI SIL2

M3 screw

[Main circuit output terminals] &

PO PAJE PCI- USTI VIT2 WIT3
0OOOOE | (§
||
&N

VFNC1S-1007P N
VFNC1S-2015P~2022P o

Sherting bar

[Main circuit input terminals]

A o
M3.5 screw #
P R/LI SIL2

[Main circuit output@ls}

0 PAE PCL-

UITE VTR WS

Shorting bar

A6
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2) Control circuit terminal block
The same type of terminal board is provided for all models.

VI/§3 FMioUT

M3 screw (0.6Nm)

oo-

FLAFLBFIC  OPTION CCF RSIS2CC

Sizes of connectable wires Sizes of connectable wires &

Solid wire: 0.3 to 1.5 (mm’) Solid wire: 0.3 10 1.5 (mm?)
Stranded wire: 0.3 t0 1.5 (mm?) Stranded wire: 0.3 10 1.25 (mm?)

(AWG: 22 1o 16) (AWG: 22 to 16)
Sheath strip length: 6 mm Sheath strip length: 5 mm
For details of each terminal, see 2.3.2. Q

A7



TDSHIBA E6581090

1.4

Notes on the application

1

4.1

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

/\ Warning

Use an inverter that conforms to the specifications of the three-phase induction motor
o and power supply being used. If the inverter being used does not conform to those
specifications, not only will the three-phase induction motor not rotate correctly, bdt 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 outptityoltage 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,powér 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 ratedterque, please use the VF motor
made especially for Toshiba inverter. When operatingiimeanjunction with a VF motor, you must

change the inverter's motor overload protection levehto®VF motor use (£ /7)".

Adjusting the overload protection level
The VF-nC1 Inverter protects against overloadswithits overload detection circuits (electronic
thermal). The electronic thermal's reference €urrentis set to the inverter's rated current, so that
it must be adjusted in line with the rated ctitrentiofithe general purpose motor being used in
combination.

High speed operation at and above 60Hz
Operating at frequencies greater tham60Hz 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 shofild inguire to the motor's manufacturer about such operation.

Method of lubricating load mechanisms.
Operating an oil-lubricated redtiction gear and gear motor in the low-speed areas will worsen
the lubricating effecté@heckwwith the manufacturer of the reduction gear to find out about
operable gearing aréa.

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

Occurrence 6f 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
« Cofnbined 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.
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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. O
t

Motor with brake

If a motor with brake is connected directly to the output side of the inverter, the brake wi@
release because voltage at startup is low. Wire the brake circuit separately from the motor’
main circuits.

L 4

Three-phase
pover supply

Three-phase
pover supply

Cifcliiteonfiguration 2

Circuit configuration 1

ugh MC2 and MC3. If the circuit is
activated because of the locked rotor
nfiguration 2 uses low-speed signal

on and off with a low-speed signal may
nfer with us before designing the system.

In circuit configuration 1, the brake is turned on and
configured in some other way, the overcurrent
current when the brake goes into operation. Gi
FM/OUT to turn on and off the brake. Turning
be better in such applications as elevators.

1.4.2 Inverters @
Protecting inverters from overc| @
The inverter has an overcurrent p tion function. However because the programmed current
level is set to the inverter's mN plicable motor, if the motor is one of small capacity and
it is in operation, the overcur and the electronic thermal protection must be readjusted.
If adjustment is necessary, % Chapter 5, and make adjustments as directed.

Inverter capacity 4 Q
Do not operate a larg y motor with a small capacity (kVA) inverter even with light loads.
Current ripple will e tl utput peak current making it easier to set off the overcurrent trip.

x capacitors

Power factor i
Power factor(improliing capacitors cannot be installed on the output side of the inverter. When a
motor is ri s a power factor improving capacitor attached to it, remove the capacitors.

This cal ’inverler malfunction trips and capacitor destruction.
u
Inverter v ™M
w

A\ Remove the power factor improving
capacitor and surge absorber

Power factor improving capacitor

Operating at other than rated voltage
Connections to voltages other than the rated voltage described in the rating label cannot be
made. If a connection must be made to a power supply other than one with rated voltage, use a
transformer to raise or lower the voltage to the rated voltage.
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Circuit interrupting when two or more inverters are used on the same power line.

(circuit

MCCB1 MCCB2  inter

—x
- s
MCCBn+1
- L 4
Breaking of selected inverter

There is no fuse in the inverter's main circuit. Thus, as the diagram above shuwN ore than

only the MCCB2 will trip and the MCCB1 will not trip when a short occurs in tl er (INV1).
When you cannot select the proper characteristics install a circuit interrupti etween the
MCCB2 and the INV1.

one inverter is used on the same power line, you must select interupting cha% so that

HDisposal
If an inverter is no longer usable, dispose of it as industrial as@
1.4. Wh k_curren
Current may leak through the inverter's input/ s because of insufficient electrostatic

quipment. The leak current's value is

capacity on the motor with bad effects on peri
th e input/output wires. Test and adopt the

affected by the carrier frequency and tl
following remedies against leak currs

(1) Leakage current from the inv unit

HN
As compared with other types of % large amount of current leaks from your inverter

when it is used in delta connection ne phase grounded). Take this into consideration when
selecting an earth leakage bredker.

>
<Leakage current in del n (one phase grounded)> (For reference only)
VFNC1-2001P to 2 About 1mA
VFNC1S-2002P to 7 About 4mA
VFNC1S-1001P tg 100 : About 2mA
: About 1mA
: About 2mA
: About 9mA

. 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 amount: S during current detection with the CT.
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Remedies:
1. Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter £ 35 7.
2. Use high frequency remedial products (Toshiba Schneider Electric Ltd.: Esper Mighty
Series) for earth leakage breakers. If you use equipment like this, there is no need to -

reduce the PWM carrier frequency.

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

*
(3) Affects of leakage current across lines
Thermal relay
[EENG— j—li
Inverter Cr
Power ———x _——
supply
_ |
-®-

Leak current path across wires

(DThermal relays
The high frequency component of current leaking into ic capacity between inverter
output wires will increase the effective current values % externally connected thermal
relays operate improperly. If the wires are more th rs long, it will be easy for the
external thermal relay to operate improperly wi aving motors of low rated current
(several A(ampere) or less), because the leak ill increase in proportion to the motor
rating.

Remedies: (\

1. Use the electronic thermal built into the, er.
The setting of the electronic therm using parameter JL /T & £ Hr .

2. Reduce the inverter's PWM ¢ T cy. However, that will increase the motor's
magnetic noise. Use paraméf £ for setting the PWM carrier frequency.

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

——

1

&
&
ARG

v §9eler
If d ammeter are connected externally to detect inverter output current, the leak

rrent's high frequency component may destroy the ammeter.  If the wires are more than 50
's 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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1.4.4 Installation

Hinstallation environment
- The VF-nC1 Inverter is an electronic control instrument. Take full consideration to installing it in(o

the proper operating environment. )
< Danger N

« Do not place any inflammable substances near the VF-nC1 Inverter. If an accidgnl
occurs in which flame is emitted, this could lead to fire.
Prohibited
« Operate under the environmental conditions prescribed in the in: lopmanual.
Operations under any other conditions may result in malfunctio)
Mandatory
| W
D

7
/\ Warning
Do not install the VF-nC1 Inverter in any location subj e amounts of

® vibration.

Prohibited This could cause the unit to fall, resulting in bodilysinjul

10%, -15% of the rated power
is 100% in continuous

Check to make sure that the input power v
o voltage written on the rating label (+10% wi|

Mandatory opera?ion) .
If the input power voltage is not +10%, e rated power voltage (+10%
when the load is 100% in continuou: r this may result in fire.
« Avoid operation in any location wherg'tl is direct spraying of the following
solvents or other chemicals. The plastic parts may be damaged to a certain degree
e depending on their shape, and t| i ossibility of the plastic covers coming off
Prohibited L "
and the plastic units being droppe:
« If the chemical or solvent ther than those shown below, please contact

us in advance.

Solvent
Methanol

Ethanol

i

(density of 10% or less)

itri¢'acid Triol
sity of 10% or less)
Feaustic soda

\ Ammonia Glycerin
,* [Sodium chioride (salt)

OTable 2) Examples of unapplicable chemicals and solvents

Chemical Solvent
Phenol Gasoline,
N kerosene, light oil
\ acid Turpentine oil
Benzol
/ Thinner

“WWNote: The plastic cover has resistance to deformation by the above applicable
solvents. They are not examples for resistance to fire or explosion.
* /\ « Do not install in any location of high
temperature, high humidity, moisture
condensation and freezing and avoid

q Py E > locations where there is exposure to water

and/or where there may be large amounts

(=) of dust, metallic fragments and oilmist.
« Do not install in any location where
_— corrosive gases or grinding fluids are
present.

A-12



TDSHIBA E6581090

« 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%
Vi fess i) l\

[7/7/4% NG il (] T
/! lm” a ) 51
—J NS/ © X Measurepient

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\gabinet, you are
recommended to detach the caution label even if the temperatute in the cabinet is below
40°C.

« Do not install in any location that is subject to large @mount§ of vibration.

4 \ Note: If the VF-nC1 Inverter is installed in a
€ f location that is subject to vibration,

Iy anti-vibration measures are required.
i ‘ \ D/ ¢ Please consult with Toshiba about
l: \“:‘_” these measures.

A —

 If the VF-nC1 Inverter is installeéd pé€ar any of the equipment listed below, provide measures to
insure against errors in gperation’

- > Solenoids: Attach surge suppressor on coil.
;";{' "'5" { ””?", Y :: Brakes: Attach surge suppressor on coil.
:'/""\ A ))’| = | 9 AN Magnetic contactors: Attach surge suppressor on coil.
AN VW Fluorescent lights:  Attach surge suppressor on coil.
QU W & Resistors: Place far away from VF-nC1
\:‘\ I"Q { ’(4’(«7- Inverter.

W 969“l;esstor
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HHow to install

@ Danger

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

Prohibited

¢ Must be installed in nonflammables such as metals.
The rear panel gets very hot so that if installation is in an inflammable object, this

Mandatory| ~¢an result in fire.

« Do not operate with the front panel cover removed. This can result i
shock.

An emergency stop device must be installed that fits with sysu@

(e.g. cuts off input power then engages mechanical brakes).

Operation cannot be stopped immediately by the inverter aloni risking an
accident or injury.

All options used must be those specified by Toshiba. Th e of any other option
may result in an accident. y_N

4N

/\ Warning /9~
* The main unit must be installed on a base cal r the unit's weight.
If the unit is installed on a base that cannot nd that weight, the unit may fall
Mandatory resulting in injury.
If braking is necessary (to hold motog, s i
on the inverter will not function as a&

injury may result.

Il a mechanical brake. The brake
| hold, and if used for that purpose,

HInstallation location

Select a location with good indoor vent place lengthwise in the vertical direction and attach

to a metal wall surface. @
If you are installing more than one inN separation between inverters should be at least 5
centimeters, and they should be ary i horizontal rows.
If the inverters are horizontally arrahged with no space between them (side-by-side installation),
peel of the ventilation seals ongop of inverters and operate at 40°C or less.

o Standard installation ¥ I installation (side-by-side installation)

i 10 cmor more.
Pealof the ventiaton

Seals ontop o the inverter

VFnct | vEnct | venct

i of 40°C orless

has coolingifans built in on the top or bottom surfaces, make the space on top and bottom as large
as possible to allow for air passage.

ote: [’o 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.
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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 sufface area
Voltage Class capacity Inverter Type . Carrier ventilation fegtiired for
(kW) rig':j‘"cy required SealedsStorage

2 (m*/min) cabinet (m?)
0.1 1001P 12 0.20 0.7
Single-Phase 0.2 1002P 21 0.23 0.8
100vClass | 04 |VFNC1S- io0sp 30 023 08
0.75 1007P 55 0.32 1.1
0.2 2002P 21 0.28, 0.8
. 0.4 2004P 30 0.23 0.8
g thase| 075 |VFNC1s- |2007P 55 0'a2 11
15 2015P 96 0:55 1.9
22 2022P 126 0.60 21
0.1 2001P 12 0.20 0.7
0.2 2002P 21 0.23 0.8
Three-Phase 04 1 Engq.  12004P 30 0.23 0.8
200V Class 0.75 2007P 56 0.32 1.1
1.5 2015P 96 0.55 1.9
22 2022P 126 0.60 2.1

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 Continuatiofy@peration.

W Panel designing taking into ¢onsideration the effects of noise.

The inverter generates high frequéhcy noise. When designing the control panel setup,
consideration must bé&given to that noise. Examples of measures are given below.

« Wire so that the main cireuit 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 shieldingtand tWisted wire for control circuit wiring.

Separate theghput (péwer) 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 t€'jnverter ground terminals (@).

Install surge suppressor on any magnetic contactor and relay coils used around the inverter.
Ipstallngiséfilters if necessary.
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HEinstalling 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 bo@es not

affect the inverter on the top. \

Ventilation fan @

[4—inverter Qo

|_~Air deflectin

AT plate %
[4—inve

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

<> Danger

Y

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

3
2

-
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 (el ic%:umngs.
Prohibited rods, wires). This can result in electric shock or fire. e\e
* Do not allow water or any other fluid to come in contact wij rter. That may
result in electric shock or fire. m
TN ¥4
/\ Warning
« When transporting or carrying, do not hold by ti mnel covers.
The covers may come off and the unit will drop, ot sulting in injury.
Prohibited m
21 Cautions on wi
. N
i
er
« Never remove the front covs ienpower is on or open door if enclosed in a
cabinet.
- The unit contains m h ge parts and contact with them will result in
Prohibited | electric shock.
o Turn power on o attaching the front cover or closing door if enclosed in a
0 cabinet. X{
If power is turne out the front cover attached or closing door if enclosed in
Mandatory| 5 cabinet. This It in electric shock or other injury.
 Electrical c r work must be done by a qualified expert.
Conn*lio@t power by someone who does not have that expert knowledge
may re: i r electric shock.
« Conn s&ﬁ terminals (motor side) correctly.
If. e sequence is incorrect, the motor will operate in reverse and that may
re: injury.

ing st be done after installation.

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

llowing steps must be performed before wiring.

hut 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.

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.
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/\ Warning

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

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, .

HControl and main power supply \
The control power supply and the main circuit power supply for the VF-nC1 a 3
If a malfunction or trip causes the main circuit to be shut off, control power be shut off.

When checking the cause of the malfunction or the trip, use the trip hol ref on selection

parameter. Q
" Q.
| sleeved pressure terminals

Because the space between the main circuit terminals is’
for the connections. Connect the terminals so that adj; erfminals do not touch each other.
o For ground terminal @ use wires of the size that is to or larger than those given in

table 10.1 and always ground the inverter (200V e elass: D type ground [former type 3
ground].
Use as large and short a ground wire as possib) 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
longer than 30 meters, the wire size

h no longer than 30 meters. If the wire is
er) must be increased.

2.2 Standard connections A
y A

C ‘(@ Danger

« Do not conh tWower to the output (motor side) terminals (U/T1, V/T2,
N\g input power to the output could destroy the inverter or cause a

WI/T3). n
Prohibited | fire.
* Do nof ect'resistors to DC terminals (across PA/+-PC/- or across PO-PC/-).

It codld cause a fire.

1y

ut off input power and wait at least 15 minutes before touching wires on
ent (MCCB) that is connected to inverter power side.

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

ecurely connect to ground with a ground wire.

a secure connection to ground is not made, this could cause electric shock or fire
when a malfunction or leak current occurs.

'\

Be grounde

0 4
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2.21 Standard connection diagram (1
This diagram shows a standard wiring of the main circuit.
(1) Sink <common: CC>

HEWhen using V1/S3 terminal as an analog i

DC reactor
(DCL: option)

nput terminal (F {89 :J or { C)O

MCCB

U1

9.

VIT2

Main circuit

L

External potentiometer
(3-10k2)
o input voltage signal
0-10vde
Current signal
4-20mAdc

Frequency mete
(Ammeter)

Forward
Reverse

Preset speed 1
Preset speed 2

Common

1-phase series
mccB

Power a (
suppy__g¢ )

*

N

1-phase series do not have

©ORL1

OS/L2

TIL3 terminal.

pean model has a built-in noise filter.
rminal can be switched between FM/OUT and VI

eter.
e terminal can also be used as an input terminal by

*:
*2

1/S3 by changing a

changing a parameter.
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EWhen using V1/S3 terminal as a logic input terminal (F_{ :

DC reactor
(DCL: option)

PO PA PC
mccse *1
X RIL1
JE— SiL2 Main circuit
x T3 —a

FLC

M Control circuit F

Fault output signal Q N
A

VF-nC1 °

Connector for cc
optional devices

S eed 1
Préset speed 2

Frequency meter
(Ammeter)

‘—X__——0s12
K\ 1-phase series do not have T/L3 terminal.
*1: Only Euj &del has a built-in noise filter.
inal

*2: The ten n be switched between FM/OUT and VI/S3 by changing a

par: 8
@al can also be used as an input terminal by changing a parameter.

*33The
\ 'S3 terminal as an input terminal, P15 and VI/S3 must be short-
ircuited with a resistor (recommended resistance: 4.7kQ-1/4W).

f-phase series
mees
O Power—X_————ORIL1

0 4

L 4
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2.2.2 Standard connection diagram (2

(2) Source <common: P15>

EWhen using V1/S3 terminal as an analog input terminal (F { :Qor ! O

DC reactor

(DCL: option) *

PO PA  PC \
L)
\~ 4
W

< RIL1 L1
SIL2 Main circuit © IM
T3
FLC
Car] [emregal N o
Fault output signal .. R Q—_— Reverse
V - s1 _—{ Preset speed 1

External potentiometer
52 0—__— Preset speed 2

(3-10kQ2) .
or input voltage signal Bt for P15 Common
(0-10Vdc) al deVigos g N

Current signal -

4-20mAdc
Frequency m or
(Ammeter)
. O obase aris
Power" X __———ORIL1

l
\& S ——0si12
O 1-phase series do not have T/L3 terminal.

ropean model has a built-in noise filter.
terminal can be switched between FM/OUT and VI/S3 by changing a
rameter.
he terminal can also be used as an input terminal by changing a parameter.
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When using V1/S3 terminal as a lo

ut terminal (F_{

DC reactor . 0

(DCL: option)

mccB R *1 \
x L1 um1
—_ SiL2 Main circuit V12
X TIL3 WT3
FLC
] F
Fault output signal @ N
FLA

VF-nC1 °

Connector for
optional devices

Preset
speed 3

Frequency meter
(Ammeter)

Q\C) 1-phase series .
K Power——K_———ORIL1
]
\ suppl y_x/__ Ss/L2
O 1-phase series do not have T/L3 terminal.

model has a built-in noise filter.
al can be switched between FM/OUT and VI/S3 by changing a
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23 Description of terminals

2.3.1 Main_cir

This diagram shows an example of wiring of the main circuit.

it terminal:

B Power supply and motor connections

L 4

Power
supply

1
|
|
Powerlines are Motoriines are connected g |
| o

connectedto R, SandT. toU,VandW.
or

@ [puifsiz[tig  [umvmawirg @ }
J

HConnections with peripheral equipment

HMain circuit

Nodfuse Magnetic  Input  Nose reduction
breaker contactor  reactor tor

Motor

Terminal symbol

) Terminal function

L (

A 4
Gyunding terminal for connecting inverter case. 2 grounding terminals.

RIL1, S/
TIL
y 2

OV class: 1-phase 100V to 115V - 50/60Hz
200V class: 1-phase 200V to 240V - 50/60Hz, 3-phase 200V-240V - 50/60Hz
*1-phase series have R/L1 and S/L2 terminal.

Connect to a (3-phase induction) motor

s
y i

This is a negative potential terminal in the internal DC main circuit.

a4

PO, PA/+

Terminals for connecting a DC reactor (DCL: optional external device).
Shorted when shipped from the factory. Before installing DCL remove the short
bar.

1-phase 100V models cannot be used with DC reactors. 1-phase 200V models
for Europe are not provided with PO terminal.

B-7

Use options if necessary. OO



TOSHIBA

E6581090

319|129
[ragf g e

222

Terminal

Input/

symbol |_output Function mlfications

® Shorting across F-CC causes forward \

F Input % rotation; open causes slowdown and stop. (If‘b

£ ST is always ON
% 5 | Shorting across R-CC causes reverse | .
%2 rotation; open causes slowdown a Dry contact input
R Input g;: ST is always ON) 15Vdc - 5SmA or less
c & |* Shorting across R-CC/F-CC ca *Sink/source selectable
% § reverse rotation. by changing a
s1 Input 5 Shomr_\g across S1-CC cause: t speed
= operation. £
2 Shorting across S2-CC, et speed
s2 Input | = | peration. ﬂ
Common
cc to input/ | Control circuit's equipo(e& inal.
output
-
5Vdc
P5 Output | Power output for a i setting. (permissible load current:
10mAdc)
<
Multifunction py mable analog input. 10Vdc:
Standard def & g: Analog input 0-10Vdc and (internal impedance:
frequency 42kQ)

VUS3 | Input | o o&as analog input (4 (0)-20mAdc) or 4-20mA:
contagt inpit (programmable contact input) by (internal impedance:
ch; arameter. 250kQ)

Mul n programmable analog output. 1mA full-scale
1 efault setting: Analog output frequency. DC ammeter or 7.5Vdc

M/ s connectable to FM/OUT: 1mAdc full-scale (10vdc) full-scale

ouT Output ﬂm er or 7.5Vdc (10Vdc) full-scale voltmeter DC voltmeter

(P) output).
ssible to switch to programmable open collector

utput by changing a parameter.

Open collector output:
24Vdc-50mA

/R

L 4
;Output

15Vdc power output.

15Vdc-100mA

Output

Multifunction programmable relay contact output.
Contact ratings: 250Vac - 2A (cos¢=1), 30Vdc - 1A,
250Vac - 1A (cos¢=0.4). Standard default setting:
Monitoring of status of inverter’s protection function.
Activation of the protection function causes circuit
FLA-FLC to close and circuit FLB-FLC to open.

250Vac-2A
(cos¢=1):
at resistance load
30Vdc-1A
250Vac-1A (cos¢=0.4)

L 4
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| |

ink logic (negative common)/source logic (positive common

- Logic switching of input output terminals

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

L 4
15Voe | 15Voc
{ineut Common| P15 '“%
output | F H gl
l;l H Output | F @
r

Common| cC i

Programmable \nverter Programmable b
controller controller

Output terminals cannot be switched between sink logicta @ logic.
See the figures below for connection to sink logic and oeylogic terminals.

Sink logic

+Power supply K 15Voo

Input FM/OUT

/ Q(bﬂl

i Common|cc Common )CC

L 4

E Switching the input @ logic between sink and source
\Y

Input terminals of

Programmable | Programmable Invert
controller O controller nverter

1 inverter can be switched between sink logic and source logic, using

en sink logic and source logic, do it before connecting cables to inverter's
als. When the confirmation message E50 or E51 is displayed after switching
and source logic, using the F {2 7 parameter, reset the inverter, using the

ESwitching'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 £ ).

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).

B-9
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H Switching the FM/OUT terminal between analog output (PWM output) and open
collector output

The FM/OUT terminal of the VF-nC1 inverter can be switched between analog output (PWM
output) and open collector output.
When switching between analog output (PWM output) and open collector output, do it before
connecting an external device to the inverter. After switching from analog output (PWM output)
open collector output, and vice versa, check using the FMSL 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 analog output and
open collector output is done after cable connection, the inverter might be damaged.

9
o
Q
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3. Simple operation

@ Danger

Do not touch inverter terminals when electrical power is connected to the inverte:
even if the motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric

Prohibited
shock.
« Do not touch switches when the hands are wet and do not try to clean the ﬁvener
with a damp cloth. Such practices may result in electric shock.
* Do not go near the motor in alarm-stop status when the retxn selected.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the m aifist accidents
when the motor unexpectedly restarts.
« Turn power on only after attaching the front cover or cl ) @éor if enclosed in a
cabinet.
Mandatory

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

If the inverter begins to emit smoke or an un | r, or unusual sounds,
immediately turn power off. @

If the equipment is continued in operat S| state, the result may be fire.
Call your local sales agency for repairs.
Always turn power off if the invert
Turn input power on after attachihgth
When enclosed inside a cabim& ing with the front cover removed, always

ed for long periods of time.

close the cabinet doors first andthen turn power on. If the power is turned on with
the front cover or the cabiny rs‘open, it may result in electric shock.

Make sure that operati e off before resetting the inverter after
malfunction.

If the inverter is re:
suddenly causinguinj

efore turning off the operating signal, the motor may restart

Ny
(h‘A Warning

)

Do not tough he: diating fins. These devices are hot, and you'll get burned if you
touchQ\\

Contact
prohibited
. erve the permissible operating ranges of motors and other equipment
® struction manual for the motor).
- e ranges are not observed, it could result in injury.
Prohibited
L 4
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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 potefitiométer on the
inverter main unit

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

(3) Setting of frequency using externalisignals to the
terminal block (0-10Vdc, 4-20mAde)

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

Use the basic parameters [ /7 & (command mode selection) and 5178 (frequency setting mode

selection) for selecting.

Title Function Adjustment range Default setting
rnod Command mode 0: Terminal blockyI*@peration panel 1
selection
Fno Frequency setting 0: Terminal block 2
mode selection 1: Operatioffipanel
2: Internalspotentiometer
3: Serial communications
4:éfminal block/potentiometer switching

[Steps in setting parameters]

Key operated LED display Operation

Displays the operation frequency (operation stopped). (When
Stahdard monitor display selection £ 7 (=0 is set to
[Opefation frequency])

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

@ @ Rod 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
a
key.

Press the ENTER key to save the changed parameter. £ /70 o
and the parameter set value are displayed alternately.

@ @ Fhod 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: 2)

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

Press the ENTER key to save the changed parameter. £ /7 o

and the parameter set value are displayed alternately.

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

(=]

n
4.

&

®

S
i
)
e}
c3
o

®

e FRD

®




TOSHIBA

E6581090

3.
(1) Start and stop using the operation panel keys (L f10d : {)

How to start and sto|

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 boar: Nd H
Use external signals to the inverter terminal board to start and stop the mot ink logic

connection) \
- A
Short F and CC terminals: run forward * Coast stop NY/
The standard default semn@mown

stop. To make a coast stop, assign an ST

terminal function to an | using the

Open F and CC terminals: slow down and stop programmable termindl fu 3

For coast stop, the C when stopping
scibed at left. The

monitor on, his time will display
I/ e
ON tstop
FCC__ 1L oFF %

T oN

T L OFF
oN

e e I —

(1) Setting the frequency

(FAOd : 2) *
Set the frequency witl N es on the potentiometer.

N&wlockwwse through the higher notches for the higher frequencies.

))

potentiometer on the inverter main unit

)

Since the potentiometer has hysteresis, it settings may change to some

degree after the power is turned off and turned back on.
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(2) Setting the frequency using the operation panel (Ff10d : {)
Set the frequency from the operation panel.

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

M Example of operating a run from the panel @
Key operated LED display Operation ”~
Displays the operation frequency. v
0.0 (When standard monitor display selection £ 7% =1"is set to 0
[operation frequency]) Vo N
1]
50.0 Set the operation frequency. \

SoOGFLr Press the ENTER key to save the Wrequency setting.
Hed = £ and the frequency are displayedialternately.

. Pressing the A key or the keyawill change the operation
ey frequency even during operati
* Press the ENTER key after changing the operation freq Tuwise it will not be saved,
although it is displayed.
(3) Setting the frequency using external signal% terminal board (F10d : 0)

BFrequency settin &

1) Setting the frequency using external potenti er

VPo(en(iometer control
Set frequency using the potentiometer
(3-10kQ-1/4W)
For more detailed information on
adjustments, see 6.4.

60Hz
Frequency

& ;»JIIIN MAX

*The F 105 p eter(V1/S3 terminal function selection) is used to specify a function
for the VI/S3 i inal. The FCHG parameter (frequency command forced
switching) makes itpossible to use both the analog input frequency signal and the

c4
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2) Setting the frequency using input voltage (0-10V)

*Voltage signal

+ Setting frequency using voltage signals O

- Voltage signal 0-10Vdc (0-10V). For more detailed information

on adjustments, see 6.4. (

60Hz
Frequency

= ' .
Covae 10vde .
* The F {5 parameter (VI/S3 terminal function selection) is used to spe%neﬁon
e

for the VI/S3 input terminal. The FCHG parameter (frequency comm

switching) makes it possible to use both the analog input frequency si he
frequency signal set with the internal potentiometer, which can be y
activating or deactivating the input terminals.

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

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

+ i equency using current signals

Frequency

0 4mAdc  20mAdc

* The F {5 parameter (VI/ inal function selection) is used to specify a function
for the VI/S3 input termin: CHG parameter (frequency command forced
switching) makes it possibl use,both the analog input frequency signal and the
frequency signal set witl i al potentiometer, which can be switched by
activating or deactivating tl ut terminals.

See 5.1 for details.

Note: The current iQnul @v’tage input functions cannot be used at the same time.
N

(4) Setting the freq%&;y serial communications (F10d : 3)
The frequency'G e set from a higher-order external control device via optionally available
con

communicatio rsion units (RS2001Z, RS20035, RS2002Z and RS4001Z).
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4. Basic VE-CH operations Q

The VF-nC1 has the following three monitor modes.

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

inverter power goes on.

{ 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 layed
information about status alarms during running and trips.
« Setting frequency designated values - see 3.2.2 \
 Status alarm
If there is an error in the inverter, the alarm signal and ency will flash
alternately in the LED display.
£ :When a current flows at or higher than the rcurrent stall level.
P : When a voltage is generated at or hight over voltage stall
level.

L :When a load reaches 50% or high verload trip value.

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

All VF-nC1 series of inverters: 110°C

Setting monitor mode| : The mode for settifig invester parameters.
[For mere on how to set parameters, see 4.1
Status monitor mode | : Ther oring all inverter status.
i

Pressing the @ key m e inverter through each of the modes.
L 4

( Status monitor mode Setting monitor mode

D-1
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4.1 How to set parameters Setting monitor mode|

Parameters can be divided into three major categories. Select the parameter to be changed or to b
searched and retrieved.

Setup parameters Parameters necessary for specifying a logic for control input signg

and a base frequency for the motor when turning on the inverter for

The standard default parameters are programmed before the unit is shipped from the factory. O

the first time.

.
This parameter setting is needed only for the VFNC@: 0P - W.

Parameters necessary for operating the inverte

Basic parameters
Extended parameters| : Parameters necessary for using various extended functions.
Special p T P s y for using spez@ns. Three special

parameters are included in the bm eters of the VF-nC1.
*1: Three special parameters

RUF : Calls up only functions necessary to meet the usef
AL H : Displays the five parameters changed last in re

nd, sets up the inverter.
r of change. This parameter comes

cz

in very handy when readjusting inverter, using ti
L .U Displays parameters whose settings are differeftfrom the factory default settings. Use this
parameter to check settings you made or ym change.

AU

“*Adjustment range of parameters

H {: Anattempt has been made to assign.a e that is higher than the programmable range. Or,
as a result of changing other par; t the programmed value of the parameter that is now
selected exceeds the upper liml

L 0 Anattempt has been made S a value that is lower than the programmable range. Or,
as a result of changingo! arameters, the programmed value of the parameter that is now
selected exceeds the I %| 3

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

than H { or equal to or lo

While these codes are ffahip

N

n and off, no change can be made to any parameter.
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4. How to set a setup parameter

After you set the basic parameter £ 4 7 to 3 (Initialize to default setting) or the first power, i
inverter will be in setup parameter mode. When the inverter is in this mode, you need to m

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
n50, P50 and n 5 & and what values should be specified, consult your res

Each setup p at { sets all p 's relating to the logiG¥for €@ntral input signals
used and the base frequency of the motor connected.

This parameter setting is needed only for the VFNC1 (S)-000OPO,

Follow these steps to change the setup parameter [Example: C
logic (negative common) and a base frequency of 60Hz]
Key operated LED display tion

om ~ 5 5 to n60: sink

n50 Turn the powe\
@ @ nED Select a etégarmong n 55, P50 and n & &, using
I

T

o
L]

1 % You can change this parame’
to 3 (default setting).

*You can also change the
parameter. f

4

.
The settings of the p: Ng isted below are changed by the setup parameter.
h

When you searchf arameters, only the parameters in the shaded area will be displayed
as changed paral

. To do so, you need to reset the basic parameter £ 4 7 :

in the table below individually even after setting a setup

S.

Parameters et 50 P50 60
, (Mainly in Asia) (Mainly in Europe) (Mainly in North America)
[£:24 .~ Torsinklogic (negative common)] [100 (Source logic (positive common)]0 [Sink logic (negative common)]
2171 [2200) 220 (V) 230 (V)
FqiY 1410 (min”) 1410 (min”) 1710 (min")
FH, UL, F204 500 (Hz) 50.0 (Hz) 60.0 (Hz)
JO/F 10 [500(H2) 50.0 (Hz) 60.0 (H2)
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4.1.2 How to set the ba: arameters
Al of the basic parameters can be set by the same step procedures.
[Steps in key entry for basic parameters] -~ ™ O
* Select a parameter you want to

: Switches to the setting monitor mode. change from the table of 1
parameters.
*If there is something that you do

/
1
1
1
1
1
1
1
| notunderstand during the
1
1
1
1
1
1
1
1
\

|
|
|
operation, press the MON key (& !
return to the 5.5 i ion (or 1
|
|
|
|
|

@ @ : Selects parameter to be changed.
operation freduen:
*See 11.2 for the asic
paramelers@

__4 ¥

@ @ : Changes the parameter setting. @

@ : Saves the changed value of

Steps in setting are as follows (the example shown
80Hz to 60Hz).
Key operated LED display

meter setting.

of changing the maximum frequency from

Operation
's the operation frequency (operation stopped).

0.0 standard monitor display selection £ 7 {Z=0 is set
eration frequency]).
AUH irst basic parameter "History (A L/ H)" is displayed.

ress either the A key orthe V key to select "F H".

et
h Pressing the ENTER key reads the maximum frequency.

\0‘" Press the V key to change the maximum frequency to
Y el 60Hz.

Press the ENTER key to save the changed maximum

O e FH "
frequency. F H and frequency are displayed alternately.
lays the same (1 ) —Switches to the —Displays names
programmed display in the status of other
parameter. monitor mode. parameters.

D-4
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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. O

Figa~F i1
Basic parameter Faao~Fagy
F300~F363

Fyog~F4:3 |
F500~F505

v

Press the MON key once and use the A Press the the ¥ key to

key and the ¥ key to select “F ———" from select ameter to  be

the basic parameters. chan press the ENTER
key 0 display the set parameter.

Switches to the setting monitor mode. (displays A&/ H) Ik See 11.3 for the table of extended

: Selects "F ———"from basic parameters. \\

NS
[ste.ps in key entry for extended parameters]

|
| |
| parameters. ;
\ -

: Displays the first extended parameter.

Selects the extended parameter mxed
@

Reads the programmed paramef

: g)
: Changes the parame@

: Saves the chal fthe extended parameter setting.

® ® ®
O, «Oe «O*  «0

Pressing the (12 keyinstead of the @ key moves back to the previous status.

Q>®
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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 L0,

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {J={ is sef to
[operation frequency])
RUH The first basic parameter "History (A L/ H )" is displayed.
&
Fo-- Press either the A key orthe V key to changgito the
r group F= - - .
nn Press the ENTER key to display the first ext ec‘Jrameter
Fi0o Fion
o,

Press the A key to change to the dynaﬂi raking selection
F2Hb.

Pressing the ENTER key allows th ding of parameter
setting.

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

Pressing the ENTER att ly flashes on and off the
1.0 & F 240 |parameter and change d allows the save of those

values. ﬁ
-
i If there is anything you do not understand during eration, press the

times to start over from the step of AUH display.

®® ®
®@@@@@@

414 How ial
(1) Setting a parameter, using theﬁ function (RYUF)

" Wizard function (AL F ):
The wizard function refers to the spe

¢ the inverter in response to the u: s. When a purpose-specific wizard is selected, a group

t of parameters needed for the ified application (function) is formed and the inverter is switched
automatically to the mode of % e group of parameters selected. You can set up the inverter
easily by simply setting ameters in the group one after another. The wizard function (H 1/ )

:.’ provides four purpose-spegific Wizards. K
. P o
£ o
Title Function,_/ Adjustment range Default setting
AU unction 0:- 0
N 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 0O OPO-W type.
0 4
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M How to use the wizard function
Here are the steps to follow to set parameters, using the wizard function. (When the basic settin,
wizard (AUF) is set to 1)

Key operated LED display Operation
Displays the operation frequency (operation stopped). \
0.0 (When standard monitor display selection £ 7 {5=0 sets
0 [operation frequency]).
-
RUH The first basic parameter "History (4 L/ H)" is displayed.
e Select the wizard function (4 1 £ ) by pressing the A%r v
AUF Key.

[

Press the ENTER key to confirm your cl

@ @ , Switch to purpose-specific wizard 4y
! key.

hoice. The first
rd parameter group is

Press the ENTER key to confimm yol
fnod parameter in the purpose-sj
displayed. (See Table **.
After moving to the pul
k 3k %k % change the setting of,
R

key and the EN;

_specific wizard parameter group,
arameter by pressing the A or V'

End £ nd is dialyze mpletion of the setting of the wizard
" parameter group.
Display of
parameter
|
AU Press theMON key to exit the wizard parameter group.
| By i e MON key, you can return to the default
FrF it ode (display of operation frequency).
|
a.o
o
. N
If there is anything you do no; }nd during this operation, press the key several
times to start over from the L H display.
HERAdorEndis aﬁixedﬁp ly to the first or last parameter in each wizard parameter group.
~
Table of parameters th; Mhanged using the wizard function
Basic setting wizard spedd setting wizarg | /18109 Iput operation | Motor 2 S“c;‘;”:: operation Torque UP wizard*
[nod a0y Lnod Fiii ui
Fnod Fnod Fiie Pk
ACC Ll RLCL Fii3 FHO
dEL }C dEL Fiid FH03
FH H FH ul Fyis5
Ut I uL F4o3 Fui7
ul Fi0g Lt ub
Fw\ Fiil Fi03 Fu s
Fiie Fagt LH-
Fii3 Fage ACC
Fiiy Fag3 dEC
Fiis Fagy F 110
5e 1 Fill
5r2 Fiie
3 £is
i
. 55 £S5
5r6
57
Fegt
Fegs
Fegs
Faso
Fegi
Fage
Feg3
F294

* This parameter is valid only for VFNC1 (S)-O0 00 OPO-W type.




TOSHIBA

E6581090

History function (4 L/ H
The history function automatically searches for the five parameters set or changed last and displays

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

1 parameters.

)

,\.)O

Notes

displayed.

- changes.

e HERJ and £ n 4 are added respectively to the first and last parameters

« Parameters set or changed using the setup parameter also are included among parametefs

<

MHow to use the history function

On completion of a search for all parameters, £ o is
displayed again.

Key operated LED display Operat
Displays the operation freque ion stopped).
0.0 (When standard monitor disj 7 10=0 is setto!
0 [operation frequency]). Vo N
RUH The first basic parakr‘"uy (R LH)" is displayed.
e Press the EN séarch for and display the next
ACL
parameter s N, last.
a0 Press the El o display the setting of the parameter
v found.
@ @ 5.0 Changmmg by pressing the A or V key.
ress the ENTER key to confirm the new setting. The name
S506RCT ew setting of the parameter are displayed alternately
N setting is saved.
larly, press the A or V key to display the parameter
@ ( @ ) )k Kk want to set or change next, and change and confirm the
Y b tting.
Ol0)

To abort the search operation, press the MON key. Press the
MON key once during a search to return to setting mode.
Similarly, by pressing the MON key, you can go back to the
status monitor mode and default monitor mode (display of
operation frequency).

*

D-8
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(3) Searching for and changing parameters, using the user parameter group
unction [ .1/

: 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 paramieter
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.

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

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

Key operated LED display Operation
Displays the operati6fifrequency (operation stopped).
a.o (When standard mionifor display selection £ 7 {J=0 is
set to 0 [operation,frequency]).
RUH The first baSiesparameter "History (A L/ H )" is displayed.
Lrld Select @i - W by pressing A or V key.
T Pressthe'ENTER key to enter the user parameter search/
Y sétting change mode.
y--F Paraméters whose settings are different from the factory
(',", S default setting are searched for and displayed. To change
Y K} the parameter displayed, press the ENTER key or the A
P Key. (Press the ¥ key to make a search in the reverse
AL N
direction.)
op) Press the ENTER key to display the setting.
5.0 Change the setting by pressing the A or V key.

Press the ENTER key to confirm the new setting. The
LR 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

y--F
) ',", you want to set or change next, and change and confirm
W--r .
the setting.
) Lol On completion of a search for all parameters, & ~ .1/ is
el

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

nn
4.

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]

[Extended parameters]

selection)

£ 10 d (Command mode selection)

F 10 d (Frequency setting mode selection)

£ 4F (Standard setting mode selection) Fi
FH  (Maximum frequency (Hz))

ul (Base frequency 1 (Hz))

Pt (VIf control mode selection)

£ 5 (Analog input/logic input function

F ! 1T (Always active function selection (ST)) F Y0 ! (Slip frequencyigain

F ¢ ¢ ! (Input terminal selection 1 (F)) '-}"'9 (Base frex cy voltage 1 (V))
F {2 (Input terminal selection 2 (R)) F '-l '5~F Y t the factory)
F ! {3 (Input terminal selection 3 (S1)) ! (Stal evel |on level)

F ¢ 14 (Input terminal selection 4 (S2)) 5 "'5’ put trip stop mode
F { !5 (Input terminal selection 5 (VI/S3))

F {2 7 (Sink/Source selection) hase failure detection
F {30 (Output terminal selection 1 (OUT/FM)) e selection)

F 132 (Output terminal selection 3 (FL)) = (Under voltage trip selection)

SetF 100, and L1100
while the inverter is running.
78 (Base frequency 2 (Hz))

{7 { (Base frequency voltage 2 (V))
F 25 ¢ (DC braking current (
F 300 (PWM carrier freque
F30 ! (Auto-restart CON n)

F 302 (Regenerative -though
control)
F :_'75 (Over volta eration)

£0d and F10d can be chang()

F

those factory default settings.
Note: For more details on the standar

Setting the standard default setting paral

3, all parameters can be returned to the

It setting parameter & 4 7, see 5.3.

Notes on operation -

* We recommend that before thi§ o] ion you write down on paper the values of those
parameters, because when i 4 F to 3, all parameters with changed values will be
returned to standard fgctof efault setting. ;

M Steps for returning all paral rs to standard default setting
Key operated isplay Operation
Displays the operation frequency (perform during operation
r Y stopped).

OV‘VFH,’ H The first basic parameter "History (A L/ H)" is displayed.
@&I LYP Press the A keyorthe V key to change to £ 4P
W Pressing the ENTER key displays the programmed

3 o parameters. (& Y P will always display zero "[7" on the
right, the previous setting on the left.)
@ @ 2 3 Press the A keyorthe ¥ key to change the set value. To
return to standard factory default setting, change to " 3".
@ P Pressing the ENTER key displays " {~ {£ " while returning
in ik all g s to factory default setting.
. The operation frequency is displayed again.
4.0

i 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.
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5.

5.1

Basic parameters” J

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

Selecting an operation mode

: Command mode selection
FNOd | : Frequency setting mode selection

/

"« Function

i £110d (command mode selection) :

: Used to select a mode of entering Run and Stop commands from the inverte(operation

: panel or terminal board).

| FI0d (frequency setting mode selection) :

: Used to select a mode of entering frequency setting commands from the‘inverter (internal
1 potentiometer, operation panel, terminal board, serial communicatiohs with an external

N control device, or internal potentiometer/terminal board switching).

N

<Command mode selection>

\ Title \ Function \ Adjustment fange \ Default setting \
. Command mode |0: Terminal block 1
i selection 1: Operation panel

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

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

(When an optional. expahsion operation panel is used)
* There are two kinds of functions;function ofifesponding to signals from the device specified with
the £ /181 J parameter, and funétion of responding to singles from the terminal board only.
External input signal [ Function |
Input terminal function 12 (PNL/TB: OFF O
Input terminal funetion2 (PNL/TB: ON)
* When the highest-priority comfmand is entered from an external control device or a terminal block,

it takes priority over comimands from the device specified with the [ /1 o parameter.

al board operation

<Frequency settingimode’selection>
Title Fungtion Adjustment range Default ing
0 : Terminal block

Fnod Fréquengy setting

mode selection |3 : Serial communications (with an optional control
device)

: 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 terminals (multi-function programmable input terminals).

E-1
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Y¢The following control input terminals are always operative, no matter how the £ /7 & parameter

(command mode selection) and the F /1 J & parameter (frequency setting mode selection) are
set.

« Reset terminal (enabled only when a trip occurs.) O

« Standby terminal

« External input trip stop terminal

YrBefore changing the setting of the [ /7 & parameter (command mode selection) or the F /7
parameter (frequency setting mode selection), be sure to put the inverter out of operation. (Whe

7010 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 & parameter and function of responding to signals from the terminal bo: A

* When the highest-priority command is entered from an external device or a t i@d it
takes priority over commands from the device specified with the F /7 o par;&

Jd=0 VI input
n0d=1 PNL/TB:OFF UP and DOW
operation p:
PNL/TB:ON VI input
cng a@al board
Fhbd=2 PNL/TB:OFF Inte; tiometer
PNL/TB:ON | i@
& ermmal board
Seria

Fhod=3 PNL/TB:OFF ion:
PNL/TB:ON
x '7..’}'d: Terminal board
Fhibd=4 FCHG:OFF “internal potentiometer
PNL/TB: OFK
Vlinput
Vlinput

£ 10 d: Terminal board

* To switch between cu it and voltage input, use the £ ([ 5§ parameter (VI/S3
terminal function selegti

0
5.2 Meter setting an ent

[FASL | : FmoUT te |na| functions selection
m Me€ aq tment

* Function

inal can be switched between analog output (PWM output) and open
onnecting a meter to the FM/OUT terminal, set the £ /75 L parameter to a
than -1 (open collector output) and connect the meter between FM/OUT

) and CC (negative side).

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

E-2
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HAdjustment scale with meter adjustment F 7 parameter
Connect meters as shown below.

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

R GIHETEE))

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

The reading of the frequency
meter will fluctuate during
scale adjustment

Y¢Optional frequency meter: QS-60T YrMake the maximum ammeter scalest least 150
percent of the inverter's rated,outputetirfent.

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

-1: Open collector output

: Output frequency

: Output current

: Set frequency

: For adjustment (current{fixedvat 100%) 0

: For adjustment (current fixed at 50%)

: For adjustment (outputfixed 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 terminalifrequiency meter]
* Use the meter's adjustment screw to pre-adjustzero-point.

Key operated LED display Operation
_ o BRisplays the operation frequency. (When standard monitor
v displayselection £ 7 £ is set to i [operation frequency]
UH The first basic parameter "A i " is displayed.
@ @ I Press either the A key or the V key to select "F /7."
Press the ENTER key to confirm your choice. A value
@ &5.0 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.
&0, -
[Hint]
It's easier to make the
! adjustment if you push and

hold for several seconds.

(=]

500N The adjustment is complete. F /7 and the frequency are
HeETTI displayed alternately.
The display returns to its original indications (displaying the
50.0 operation frequency). (When standard monitor display
selection F 7 1] is set to {J [operation frequency].)

B Adjusting the meter in inverter stop state
If, when adjusting the meter for output current, there are large fluctuations in data during
adjustment, making adjustment difficult, the meter can be adjusted in inverter stop state.
If F15L is setto 3 “for adjustment (current fixed at 100%)", the inverter puts out signals via the
FM terminal, assuming that 100% of current (inverter's rated current) is flowing. In this state,
adjust the meter with the F /7 (Meter adjustment) parameter. (FMSL: 4, 5, 6, 7 can be adjusted in
the same way.)
After meter adjustment is ended, set /15 L to { (output current).
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5.3 Standard default setting
: Standard setting mode selection

| e Function
| Allows setting of aIIEarameters to the standard default setting, etc. at one time. (Except :
! the setting of i~ /7

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 4

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

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

[Setting values] @

[ 50Hz standard setting (£ YP=1{) |
To set the following parameters for a base frequenc:! setthe £ 4 F parameter to 1.
(This setting does not affect the settings of any ot arameters.)

* Maximum frequency F H : 50Hz Base frequency 1 w i : 50Hz
« Base frequency 2 £ { 780 1 50Hz « Upper limit frequency 4/ : 50Hz
« VI/S3 point 2 frequency F 204 : 50Hz otor rated speed F 4 { 7:1410min”

\ 60Hz standard setting (£ YP=2,
To set the following parameters fol requency of 60Hz, set the £ 4 7 parameter to 2.
(This setting does not affect the settings,of any other parameters.)

* Maximum frequency F H y « Base frequency 1 L 1 60Hz
« Base frequency 2 F { 70 § iz « Upper limit frequency i/ :60Hz
« VI/S3 point 2 frequency F 25 4 5 60Hz « Motor rated speed £ 4 { 7 : 1710min™

Setting £ 57 to 3
factory.
YcWhen 3 is proglammed, < will be displayed for a short time after setting and will then
be erased @ ed the original indication “~ & " (Setup parameter). (Only for VFNC1 (S)-
s
ata.

all parameters to the standard values that were programmed at the

e) This setting clears all trip history data but it does not clear cumulative
. This setting does not affect the settings of the following parameters.

« EM/O inal functions selection £ /75 L * Meter adjustment F /7

inplit/logic input function selection £ {5 e Sink/source selection F {2 7

See 4.1.1 for setting of setup parameters.

*
Trip clear (£ YP=Y)
Setting £ 5 7 to Y initializes the past four sets of recorded error history data.
* (The parameter does not change.)

Cumulative operation time clear P=
Setting £ 57 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)
: Forward/reverse selection (Operation panel)
 Function \
Program the direction of rotation when the running and stopping are made using the
key and STOP key on the operation panel. Valid when £ /77 & (command mode) is set
1 (operation panel). ]
4
Parameter_setting
Title Function Adjustment range o ult_setting
Forward/reverse selection | 0: Forward run
Fr . . \ 0
(Operation panel) 1: Reverse run
*Check the direction of rotation on the status monitor. ¢
Fr-F : Forward run Fr-r : Rev = For monitoring,
see 8.1.
*When the F and R terminals are used for switcl between forward and reverse
rotation from the terminal board, the £, forWar e run selection is rendered
invalid.
Short across the F; terminals: forward rotation
Short across the nals: reverse rotation
*This function is valid only wher% is set to { (operation panel).
5.5 Setting acceleration/decelerati ime
\ 4

: Acceleration tim

: Deceleration tirN
Nad

[ Function

l 1) For acceleration time program the time that it takes for the inverter output
: frequency to go fr¢ maximum frequency F H.

| 2) Fordeceleration time o L, program the time that it takes for the inverter output
| frequency to v ximum frequency £ H to OHz.

g

Set acceleration ti rom OHz operation frequency to maximum frequency £ H and deceleration
time as the tim e} eration frequency goes from maximum frequency ~ 4 to OHz.
utput frequency (Hz‘

A
@ EH
\ D N
[ <—>| Time (s)
[:1d4} ET]
Parameter setting]
“Title Function Adjustment range Default setting
e Acceleration time 1 (s) |0.1-3000 seconds 10.0
dEL Deceleration time 1 (s) |0.1-3000 seconds 10.0

¥ 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

accelerati ion time is pr , 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) 0
N
e Function

|

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

Output frequency (Hz)‘\ When [FH] = 80Hz
0Hz maximum value infffie with the
ratings of th oad.
60Hz When [FH]=60Hz | * Maximum «& not be

adjusted dusing operation. To
adjust, ﬂ% 2
AN
el
0 100% Frequency settinggsign:

*If F H is increased, adjust the upper limit frequency L as nece%
WP setting

[ ite | Function | Adjusti ) | Defaut setting |
lEx [Maximum frequency (Hz) [30.0~200 (Hz) [ . |

* The value is changed according to the set-up parat ition.
(VENC1 (S)-0000PO-W type)
80 [Hz] for VFNC1 (S)-0 00 0PO-W type. ‘

5.7 Upper limit and lower limit freql.%'
A\J
: Upper limit frequenc

© Function \

Programs the lower limit freq lat determines the lower limit of the output frequency
and the upper limit frequeﬂ( letermines the upper limit of that frequency.
hd

Output frequency (Hz) Output frequency (Hz)
A A
) ¥ pie
‘ 4 s
; Ny,
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 ¢

%Jameter etting
Q Title Function Adjustment range Default setting
Upper limit frequency (Hz) [0.5~F H (Hz) *
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)-0000PO-W type.
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5.8 Base frequency
[“wl ] :Base frequency 1 (Hz)
1 e Function :
: Sets the base frequency in 1ce with load specifications or the motor's rated frequiency, |
Note: This is an important parameter that determines the constant torque control area.
Base frequencyl\
voltage
- * A voltage higher than th& voltage
2 set with £ 4478 is applied to the
g motordat a fredfendy higher than
2 the base frequéfcy set with VL,
g‘ evenfif the,F 0 9 parameter is
set at dvoltage lower than the
0 = ) input voltage.
utl  Ouiputdigquencyihiz)
MParameter setting
r Title \ Function \ Adjustment range ' Default setting \
‘u L ‘Base frequency 1 (Hz) \25««200 (Hz) ‘ *
When operating the inverter with Pt3 selected, change the setting ofiF417 to the value printed on the
rating plate, in addition to the setting of VL.
* The value is changed according to the set-up parameter céndition.
(VFNC1 (8)-0000PO-W type)
60 [Hz] for VFNC1 (S)-0000PO type.
5.9 Selecting control mode

: VIF control mode selection
: Torque boost 1 (%),
F YO ! | :Slip frequencygain

1 e Function

| With VF-nC1, the V/F conffols/shown below can be selected.
! O V/F constant

' O Slip frequengy*€orreetion

!

!

!

!

.

* When torque is, not produced enough at low speeds, adjust the rotational speed using
the torque boostyparaméter. To correct the slip frequency, use the £ 4 {7 { parameter
(slip correctiof gaifi),

MParameter setting

[ Tite | Function [ Adjustment range [ Default setting |
‘ fE VIR control mode 0 (1,2): V/F constant 0
selection 3: Sensorless vector control

Followathe ‘stepsbelow to set the Pt parameter.
(Exfmplensetting the V/F control mode selection parameter (P £ ) to 3 (slip correction))

Keyoperated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection & 7 {[={7 is set
to 0 [operation frequency]).
RUH The first basic parameter "History (A L/ H )" is displayed.

Switch to the control mode selection parameter (P k) by
pressing the A key.

Press the ENTER key to display the parameter setting.
(Default setting: 0 (V/F))

3 Change the setting to 3 (slip correction) by pressing the A
key.

O®O®®

J0PE Press the ENTER key to save the new setting. 7 £ and the
parameter setting "3” are displayed alternately.
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1) Constant torque characteristic

[ setting of VIF control mode selection PE to g (VIf )
This setting is applied to loads, such as conveyers and cranes that require the same torque as the O

rated torque even at low speeds.

Rated voltage of A\
motor
[F9o9]
3 L 4
3
g
3
b %
o Sy,
Base frequency|_u ] Output frequaficy
- ©To further increase the torque, increase the setting of the torque boost p: wh).
MParameter setting o
[ Title ] Function [ Adjustment range g, [ W Default sef
lub [ Torque boost 1 (%) [0.0~30.0(%) . 'epends on the model.

The default torque characteristic is set based on the torque cl %ﬂf World Energy series 4P
motors manufactured by Toshiba Industrial Machinery.

When using the inverter with a VF motor or a motor wif 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 wif icular V/f ratio, it requires adjustments.

veredrrent trip. To avoid this, do not increase torque

Excessively boosting torque could results i

by more than 1.2 times the default lor\

2) Correcting the error in rotat eed due to the slippage of the motor

[ Setting of VIf control mgde on PE to 3 (slip correction) |
Setting this parameter to 3'caul inverter to monitor the load currents and automatically
se&

correct the error in speed y the slippage of the motor. Slip correction gain is adjusted to
correct the error in s by the slippage of the motor. = See 6.12 for details.

Rotational speed converted

O Torque o frequency
Rated torque| 0

Synchronous  Rotational
rotational speed ~ speed
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5.10  Setting the electronic thermal

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

© Function
Selects the electronic thermal protection characteristics that fit with the ratings and
characteristics of the motor.
WP
Title Function Adjustment range Default setting
Setting Overload Overload,
value protection stall
0 o X
1 Standard o o]
. Electronic thermal 2 motor < ~ .
oun protection 5 = o)
4 o ol
5| Voo | O °
6 motor) e X
7 >4 o
Motor thermal N
EHr protection level 1 (%) |0~ 100 (%) 100

* O :valid, X :invalid

1) Setting the electronic thermal protectiénicharacteristics selection and
motor electronic thermal protection lgvel 1

The electronic thermal protection characteristics Selection J L /7 is used to enable or disable the
motor overload trip function (¢ 2) and th¢ oyerlead stall function.

While the inverter overload trip (3L 4)Will be in,onstant detect operation, the motor overload trip
(0t 2) can be selected using the parameter ZL /7.

Explanation of terms
Overload stall : When the invertefidetects an overload, this function automatically lowers the
output frequiepcybefore the motor overload trip L. 2 is activated. The soft
stall functionfallows the drive to run with balanced load current frequency
withoufa trip, ™ This is an optimum function for equipment such as fans,
péimpstand blowers with variable torque characteristics that the load current
degreases as the operating speed decreases.

Note: Do notwse the overload stall function with loads having constant torque characteristics
(such as‘egnveyor belts in which load current is fixed with no relation to speed).

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

M Setting 6f electronic thermal pr ion characteristics ion gL N
Setting Overload Overload
value protection stall
g X
/ o o
c X X
E] X o

O :valid, X :invalid
W 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
k£ Hr so that it fits the motor's rated current.
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()O

Output current reduction factor [%]

ExRax10%

5
’ 30Hz ’Outpul frequency (Hz) *
Note: The motor overload protection start level is fixed at 30Hz.
[Using a VF motor (motor for use with inverter)] %
W Setting ion OL A1 of ic thermal i istics \

- sztlt::;g S;gg;i Overload stall @

H o) X

5 o o

& X X

—— Q

O :valid, X :invalid
A VF motor (motor for use with an inverter) can be used in |
purpose motor, but if that frequency is extremely low, the effects,of

W Setting the motor electronic thermal protection Is
If the capacity of the motor being used is smaller (h% city of the inverter, or the rated

current of the motor is smaller than the rated currept of wverter, adjust the electronic thermal

cy ranges than the general-
oling on the motor will deteriorate.

Output current
reduction factor [%]/[A]
[EZx1.0

[EFx0.

6Hz
otor overload
start level

2) Inverter over loa N teristics
erterfunit.

Output frequency (Hz)

Set to protect the i Cannot be changed or turned off by parameter setting.
If the inverter ove function (L ) is activated frequently, this can be improved by

adjusting the sf ation level £ £ { downward or increasing the acceleration time AL L or
decelerationi L.
Inverter overload
Time [SLA

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

* To prott he inverter, overl trip m: ivate in a shi i f time when ouf, rrent
reaches 150% or higher.

Inverter overload protection characteristics
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HEMotor 150%-overload time limit :

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 (£ L. &) when the motor is
operated under a load of 150%.

[ Title ] Function [ Adjustment range | Default setti
[FE8 7 |Motor 150%-overload time limit[10~800 (sec) | 300" o

5.11 Preset speed operation (speeds in 15 steps)

: Preset speed operation frequencies 1~7 (H.
[~ F29Y4 | : Preset speed operation frequencies 8

’
e Function
A maximum of 15 speed steps can be selected just by swilchir& | contact signal.

Multi-speed frequencies can be programmed anywhere from the Io imit frequency L L
to the upper limit frequency /L

[Setting method]
1) Run/stop
The starting and stopping control is done from th&

Title Function Adjustment ra Setting
ran Command mode 0: Terminal 1 0
L selection 1: Operation pahe

Note: If speed commands (analog signal or digita
operations, select the terminal board ustt equency setting mode selection F /7

= See 3) or 5.1

2) Preset speed frequency settin

Set the speed (frequency) of steps necessary.
Setting from speed 1 to spee
Title Adjustment range Default setting
Gr i~ T Preseti eranon LL~UL (H) 0.0
Setting from spee tE ed)15
Title unction Adjustment range Default setting
T peed operation ~U
F2g7 Fe% onrce 1t L~ (Ho) 00
MWExample of a frequency setting for forward 15-speed operation
Examples of eed contact input signals: When the input terminals are placed in sink logic
mode,
@) :.O\— (Speed commands other than preset speed commands are valid when all are OFF)
P
ﬁ%a ! reset speed
1 2 3 4 5 6 7 8 9 [10 |11 [12[13 | 14 [ 15
STNSicc [o|-|o]-Jlo|-Jo]-]ol-]o]-]ol=]0O
s2 s2cc |—|Oo|O|—-|—-]O|O|—-|—-[OfO[-[-]O|O
ws3 |wiis3-cC| — | = | = |0 |0 |0 |O|—|—|=|=-]O|O|O]|O
RCC |- |—-]—-]=-]|=-]=-]=-]O]JOJO|O]O]O|O]|O
YeTerminal functions are as follows.
Terminal S Input terminal function selection 3 (S1) F { {3=6 (SS1)
Terminal S; Input terminal function selection 4 (S2) F | {4=7 (SS2)
. Terminal VI and input terminal function £ !{J §=2 (Contact input)
Terminal VI/S3. selection 5 (VI/S3) F 115=8(SS3)
Terminal R Input terminal function selection 2 (R)  F { {Z=9 (SS4)
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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

VIIS3 terminals. O

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

F (Forward run) - _—— Forward
*
- Z
s1 - _——{Preset speed 1 \
s2 - __—3Preset speed z@
R - ¢ Preset speed
vIs3 - _— Pres
"1
P15

*1: When using the VI/S3 terminal as a contact input

the P15 and VI/S3 terminals. (* Recommended m
col

3) Using other speed commands with preset spe

Command mode
selection O : Terminal board 1 : Operation panel
ong PN
<~
ctingmode | © Tomnal | o O < Tominal |y, o ration
9 board FOR : Potentiometer|  board 1P 2: Potentiometer|
selection pa panel
FRDy (Analog signal) (Analog signal)
Entered| __Preset speed Valid_Note) Analog signal | Operation | Potentiometer
Preset ration Valid panel Valid
speed Not | Analog signal p: Potentiometer Command
entered|  Valid, || Command Valid Valid
id (The inverter doesn't accept preset speed command.)

Note) The preset speed

c@mmand is always given priority when other speed commands are input at
the same time.

Below is an exampls speed operation with standard default setting.

Q><°Z“)

frequbncy

Time

3s]

. ’ >

. oN
F-cC oFF

1(SS1 ON
s1(sst)-cc oo

ON
$2(s82)-CC 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
purposes. Change parameter settings as required. See Table of extended parameters in Secf'f

6.1 Output signal-related parameters

1.1 Low ignal 'S
F 1008 | : Low speed signal output frequency (Hz)

: Output terminal selection 1 (OUT/FM) \%

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

.
hul
£
3
2
o
3

If the output frequency exceeds the frequency set with £
This signal can be used as an electromagnetic brake excitatiol
When using a low speed signal for reversing the dire,
F {00 parameter (low speed signal output freque
* The low speed signal output frequency functiol
terminal.
* Before using the FM/OUT terminal, you nee
output and open collector output.
To use the FM/OUT terminal as an open
collector output).
% Signals can be sent to the relay outpu I FLA, FLB and FLC by changing a
parameter setting.

ON signal will be put out.
lease signal.
otation of the motor, set the |

selection between analog (PWM)

put terminal, set £ /75 to-1 (open

s LS
P: setting] ( )
Title Function Adjustment range Default setting |
Low speed signal o
Flioo freque”ncy (Hf) 0.6~F H (Hz) 06
M Related parameters [ § I Y
Title Funci Adjustment range Default setting |
L -1: Open collector output
\ 0: Output frequency
1: Output current
2: Frequency setting
. . 3: Adjustment (current output
Fnsy Fl o rminal functions fixéd at 100%) 0
4: Adjustment (current output
7 fixed at 50%)
) 5: Adjustment (output fixed at the
max frequency)
6: Adjustment (gain display)
Output terminal selection 1 (OUT)|0~13 (See 6.2.6 for details.) 4
Output terminal selection 3 (FL) [0~13 (See 6.2.6 for details.) 10
’ \

« Output terminal setting
4The F { 3] parameter (output terminal selection 1 (OUT)) is set by default for low speed
signal (ON signal).
To switch from ON signal to OFF signal, and vice versa, change the output terminal function

r
|
|
|
|
i
! setting.
| [Parameter setting]
: Title Function Adjustment range Setting
| -
0~13 4 (ON signal) or
1 30 i i ignal) or
| F 30 Output terminal selection 1 (OUT) (See Section 11.) s (OFF signal)
i To output signals to the FLA, FLB and FLC terminals, set the F 132 parameter.
/
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Output frequency [Hz]

Set frequency |,

Low speed signal output: 4

OUT/FM terminal (F 13 8)

FL terminal (F {32)

Time [sec]

Low speed reverse signal output: 5

OUT/FM terminal (£ {34)

FL terminal (F {32)

[Connection diagram]

OFF

oN
OFF

Fi01]:

Speed-reach setting frequency

[Fi30]:
[FASL |:

Output terminal selection 1 (
FM/OUT terminal functions s

:

N
WParameter for specifying a

Function
ach setting frequency

Output terminal selectionm LB, FLC)

eFunction

If the output frequency exceeds the

out.

* The low speed signal output freq

terminal.

* Before using the FM/OUT tel
output and open collectoroltpt

To use the FM/OUTater!
collector output).
* Signals can be sel

parameter selt\‘
N

o th

A\ J

Q@.

U

1-set frequency +2.5 Hz, an OFF signal will be put

nction is assigned by default to the FM/OUT

ou need to make a selection between analog (PWM)

al ag an open collector output terminal, set /75 L to -1 (open

lay output terminals FLA, FLB and FLC by changing a

Title Y

Adjustment range

d-

Fig

0.0~F H (Hz)

Default setting
0.0

M Rélated parameters

Function

Adjustment range

Default setting

selection

FM/OUT terminal functions

WN=2Oo N

o 9 &

: Open collector output

Output frequency

Output current

Frequency setting
Adjustment (current output
fixed at 100%)

Adjustment (current output
fixed at 50%)

Adjustment (output fixed at
the max frequency)

Adjustment (gain display)

Output terminal selection 1 (OUT)

0~13 (See 6.2.6 for details.)

Output terminal selection 3 (FL)

0~13 (See 6.2.6 for details.)

F2
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Output frequency [Hz]

0 3
P Time [sec]

Specified frequency reach signal: 8
OUT/FM terminal (F {33) . ] on
FL terminal (£ ! ) OFF
‘Specified frequency reach reverse signal: 9 on
OUT/FM terminal (F {38) - ’—
FL terminal (F {32) L L OFF

Note: Activate & { 3 I to output signals to the OUT/FM terminal, or set

signals to the FLA, FLC and FLB terminals.
6.2 Parameters related to terminal function selection\@
6.2.1 Changing_the f ion of the VI/S3 terminal

F 109 | : Analog input/logic input function seh&

| eFunction J g !
: This parameter is used to switch the function of the inal between analog signal input 1
| and contact signal input. :

WP setting
Title Function ¢ Adjustment range Default setting

Analog input/logic . . . .

Fi09  [oputincion o (% Wﬁ'- 1 Currnt signal, 0

selection .

* To use the VI/S3 terminal as a c
adequate resistor* between P1

faclinplttérminal in sink connection, be sure to insert an
1/V3. (* Recommended resistance: 4.7 kQ-1/4W)

F 110 ]:Aways a?h!e‘
'+Function ‘NS 3
1

ed.) |

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

1
1 H
1 function can K

WParameter
Title Function Adjustment range Default setting
0~57 (See Section 11.) 1

: Input terminal selection 1 (F)
: Input terminal selection 2 (R)

: Input terminal selection 3 (S1)
: Input terminal selection 4 (S2)

F 109 | : Analog input/logic input function selection *1
F 1 15] : Input terminal selection 5 (VI/S3)

F3
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* Function

a system with great flexibility. (For & { !
selection from among 13 functions.)

N
1

These parameters are used to specify a function for each individual input terminal. With these l
parameters allowing selection from among 57 functions for each input terminal, you can design :
(input terminal selection 5), you can make a I

Using the £ {1 9 parameter, you can select a function between analog input (frequency 1

command input) and contact input for the VI/S3 terminal. The VI/S3 terminal is set by defal |

as a voltage signal input terminal. When using the VI/S3 terminal as a contact input terminal, %

you need to set £ {[I 5 to 2 (contact input enabled), and then to specify a contact input

function for it, using £ ¢ {5, because it is set by default as a voltage signal input terminal. !
@-

M Setting of tact input terminal function
gzg‘;' Title Function Ad’f:i‘g”:”‘ tting
- F {05 |Analog input/logic input function selection 0~2 ge input)
- F i {D |Always active function selection (ST) (|4 M(standby)
F F { ! ¢ |Input terminal selection 1 (F) o~57 forward run)
R F { {2 |Input terminal selection 2 (R) S (reverse run)
S1___|F { {3 |Inputterminal selection 3 (S1) e 6 (preset speed 1)
S2 F ¢ 14 |Input terminal selection 4 (S2) 7| 7 (preset speed 2)
The parameter below is enabled only when F {7 G is set to 2. ~
VI/S3_[F { {5 [Input terminal selection 5 (VI/S3) 5~ 8 (preset speed 3)

Note 1: The F { {{J parameter (always active function sell
want to keep always active.
Note 2: The F { {5 parameter (input terminal selecti

setto 2.

W Connection method

1) A-contact input
nverfer

Input terminal

cc

Input terminal

tel
cc

* Interface betweet

When an open
turning off the

into the inve;
To avoid tl
prog

Al

[A=contact switc
N

2) Connection with transistor outp,
P

Progranimat
%Egnd programmable controller

itput type programmable controller is being used for operation control,
ogramhmable controller with the inverter left ON causes a wrong signal to flow
wn in the figure below, because of a difference in control power potential.

%

ode

a @ you to select a function you

is enabled only when F {5 is

operation.

.%on is activated when the input and CC
(c n) terminals are short-circuited. This function is

used to specify forward/reverse run or preset speed

*Operation 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 forwardireverse run or preset speed operation.
Use a transistor that operates at 15Vdc-5mA.

ure to interlock the inverter and the programmable controller so that the

Programmable controller

<

0 4

Q!

(%30

Fuse blowout
detection circuit

Gy

c

troller cannot be turned off when the inverter is on.

Inverter

Internal
+15V power supply

3) Sink logic/source logic input
Switching between sink logic and source logic (input terminal logic) is possible.

F-4
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624  Jog run
{« Function

| The VF-nC1 inverter is capable of jog operation if its input terminal selection function is so s|

: Jog run refers to jogging or inching a motor. Input of a jog run signal causes the VE:i

: inverter to produce a jog run signal (fixed at 5Hz) for 0.1 seconds (fixed), regardless{of i

[}

N

specified acceleration time. Cutting off a jog run signal causes the motor to coast to a st

W 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) tovan
unassigned input terminal.

For the VF-nC1 inverter, all settings for jog run are fixed, as shown beloy %
Jogging frequency [5Hz | \
Jogging stop pattern | Coast stop |
Acceleration time [ 0.1 sec. ]

<Examples of jog run> (When the jog run function is assigned to the S1 inal: £ { {3=4)
[ s1-CC (JOG) ON + F-CC ON: Forward jog run|

[ S1-CC (JOG) ON + F-CC ON: Reverse jog run]

([ Normal operati signal input + F-CC orward run | )
([ Normal operati signal input + 'ON: Reverse run | )
Output frequency [H]
Set frequency’

F-CC

Normal operati
frequency
signal inp!

* The jog run terminals
do not function when
* The motor contin
connected.
* Jog run has
operation.

re enabled when the operation frequency is below 5Hz. They
opgration frequency is higher than the jog run frequency (5Hz).
in jog mode while the jog run terminals (S1-CC) are electrically

d it continues even if any other operation command is entered during

|
: This parameter is used to switch between sink logic (negative common) and source logic
|
I

4(positive common).

WParameter setting

Title Function Adjustment range Default setting

Adjustable within a range of 0 to 200

0: Sink

100: Source

Others: Invalid

* The value is changed according to the set-up parameter condition. (VFNC1 (S)-O000O0OPO-W type)
0 (sink) for VENC1 (S)-000000PO type.

Figt Sink/Source selection
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6.2.6 Changing the function of an output terminal

F {30 | : Output terminal selection 1 (OUT/FM)
F {32 | : Output terminal selection 3 (FLA, FLB, FLC) O

e Function Q)
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.

L 4

MHow to use

Function of FM/OUT: Use the £ {3 [ parameter to set it.
Function of FLA, FLB, FLC: Use the F { 32 parameter to set i

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

collector output.  To use the FM/OUT, an open collector output terminal, set £ /15
to -1 (open collector output).
W Setting of output terminal functN

Terminal N " :
symbol Title m n Adjustment range Default setting
Oui tMal selection 1 4 (low speed
(30
FwouT | F 1380 (oUT/Fi) 0~13 detection signal)
FL Fi3a ’(FLt rminal selection 3 | (See Section 11.) 10 (failure FL)
See 2.3 for details. \
HRelated s
Title n Adjustment range Default setting

[o]
\ w -1: Open collector output
\ : Output frequency

0
1: Output current
. 2: Frequency setting
Fn ﬁMng;‘Ts‘::;'c’;ﬂn 3: Adjustment (current output fixed at 100%) 0
4: Adjustment (current output fixed at 50%)
. 5: Adjustment (output fixed at the max

frequency)
: Adjustment (gain display)

o
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6.3

Basic parameters 2

: Base freq

y 2 (Hz)

: Base freq y voltage 2 (V)

: Torque boost 2 (%)

Q
AN
()O

F 173 | : Motor thermal protection level 2 (%) *
v 2
e Function i
These parameters are used to switch between two different types of connected |
g to the use |

,
(
|
|
|
|
|
|
|
|
|
|
|
1
\

<

WParameter setting

W Setting of switching terminals\
The function of switching frop )

conditions or operation mode.

to the inverter or to change the V/F characteristic of the moto%

Note: The P £ parameter (V/F control mode selection) is eff
If motor 2 is selected, V/f control will be selected re
F £ parameter (V/F control mode selection).

tive

1
i
ly for motor 1. H
f the setting of the |
1
’

N

Title Function nge Default setting
F 170 | Base frequency 2 (Hz) *1
F 17! |Base frequency voltage 2 (V) *2
s o Depends on the model.
F 172 | Torque boost 2 (%) See Sedtion 1.
F {73 | Motor thermal protection level 24(%) 100(%) 100

*1.*2. The value is changed according t
(VFNC1 (S)-0000PO-W typ
*1 60 [Hz] for VFNC1 (S)4 type.
*2 200 [V] for VFNC1 ( OPO type.

assign this function to an una
Parameters to be switchgd
selection parametef?

up parameter condition.

Function number of $ inal” to be used and switched
40:MCHG 39:7%{ 5:AD2
OFF N {#  OFF |Parameter to be used sg.ruL.F‘lGQ,ub.tHr.Hff,
I
OFF ON Parameter to be switthed AL L —~F 500, JEC—-F50 1
OFF OFF Parameter to be switthed F— FPE: I, L — F {07,
FHi9—F il ub—F 72,
N EHR— F {373
j  ON ON Parameter to be switched P =— PL:{, u EREN
C0—F500,dEC—F50 4,
FHIS—F il ub—F 72,
EHr— F 173
ON - - Parameter to be switched F— PE: 0, ul— F {10,
L0—FS500,dED— F50 1
FYi8—F 17 ub—F 72,
EHr— F 173

F7
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F (F: Forward

S1(MCH!

R(AD2)

cc

S2(THR2)

run) Forward run command

G) Switching to motor 2

Switching to thermal 2

y setting

Switching to acceleration/decel

A

C)O

L 4

n 2

m 6.4 Analog signals for frequenc:

6.4.1

Setting fr

i characteristics

F 109 ] : Analogi

ic input

F 20 1] :Vv1s3reference point 1 setting (%)
F 203 | : v1Is3 reference point 2 setting (%)

: V1/S3 point 2 frequency (Hz)

£

1/S3 point 1 frequency (Hz)

e Function

0~(5)10Vdc voltage input and 4~20m

’
1
i
1
! The F25 !to F2 0! parametel
1

1

\

By changing the setting of F {3, the

analog signal (voltage: 0~(5)10V<\
N

r@ the VI terminal can be switched between
@ T nput.

ed to adjust the output frequency according to the
nt: 4~20mAdc) from an external device.

WParameter setting

s

‘®
Functi (Y
N g
Analog inpuf input

Title Adjustment range Default setting
0: Voltage signal input (0~10(5)Vdc)
Fig - 1: Current signal input (0(4)~20Adc) 0
f””°"°”&;” 2: Contact input
. VI/S3 reference point 1 -
Faa setting (%) . 0~100(%) 0
F2ac int J frequency (Hz)[0.0~200.0(Hz) 0.0
int 2

F2o3,_ A];e"ce poin 0~100(%) 100

oint 2 frequency (Hz)|0.0~200.0(Hz) *

" will be displayed.

(VFNC1 (8)-0000PT-W type)
80 [Hz] for VENC1 (8)-0000PO ty

pe.

ecify the same value for input points 1 and 2. If you do so, the error message
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1) Adjustment of 0~10Vdc voltage input

VI terminal

Feo4 _|
80 (Hz) with respect to the

voltage input is adjusf |
according to the selected )
reference point.

Gradient and bias can be
set easily. *

e The output frequency ﬂ)

Fege
0 (Hz)

Fegt
oee 100 (%)
10V Voltage signal

2) Adjustment of 4~20mAdc current input 0
‘f Th?output frequency with

F,f(?.;', b ity pect to the current input

)15 adjusted according to the
selected reference point.
¢ Gradient and bias can be
set easily.
e SetF20 itolto
Fo02 produce a current input
0 (Hz) T between 0 and 20mA.

Feo!
Feo3 H H
“en @ 6005 i F 109 1(current input)
20mA  Currentsignal

3) Adjustment of 0~5Vdc volt%t and external potentiometer (P5-VI/S3-CC)

VI/S3 terminal

* The output frequency
with respect to the
voltage input is adjusted
according to the selected
reference point.

Gradient and bias can
be set easily.

V1S3 terminal

0
Feo: fao

v S vollage sgnal
* en an external potentiometer is connected to the inverter via the P5V terminal, a
oltage drop might occur, depending on the resistance of the resistor connected.
refore, if there is no need to increase the output frequency above the frequency
setwith £ 2 4, use F 2 3 for this adjustment.

(voltage input)

L2

F9
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6.5 Operation frequency
6.5.1 Starting fr

F 240 | : starting frequency setting (Hz)

e Function

The frequency set with the £ 2 4 [ parameter is put out immediately after the completion of

/
]
i
| frequency setting.

1
|
|

el

[Parameter setting]
[ Title [ Function [ Adjustment range
[Faqo [starting frequency setting (Hz) [0.5~10.0(Hz)
Output frequency [Hz]

Starting frequency setting
A

N
& Time [sec]

ns of
F 24 ! | : Operation starting freque
F 242 | : Operation starting frﬁ steresis (Hz)

( \
I'e Function H
1 The start/stop of operation can N led, by simply using frequency setting signals. |
I\ (- /
[Parameter setting] ‘C
Title Adjustment range Default setting
Fay: ope“{ '"g "eq“e"cy 0.0~F H (Hz) 0.0
Fayo " |0N(an)mg frequency )0 r (H2) 00
Output fre

The inverter starts to accelerate when the
frequency setting signal reaches point B.

Deceleration starts when the frequency
[FRe A+ [£24e] setting signal falls below point A.

‘(0% Frequency command value
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6.6 DC braking

S §
C)

F 250 | : DC braking starting frequency (Hz)
F 25 I :DC braking current (%)
F 252 ] : DC braking time (s)

\
1

| e Function !
: Large braking torque can be obtained by applying a direct current otor. These |
: parameters are used to set the direct current to be applied to the mm pplication time | ,
|

and the starting frequency. |

[Parameter setting]
Title Function Adju@e Default setting
Faso DC braking starting frequency 0: : »

(Hz) 00

F25 i DC braking current (%) 50.0
F252 DC braking time (s) 1.0
Output frequency [Hz]

Set freqt

DC braking stop

DC braking starting 4 /
. N,

0
Output current [A‘

Ny,
& Time [sec]

i DC braking current

DC braking time

ON
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

F210 | : Jump frequency 1 (Hz)
F27 ] :Jump width 1 (Hz) ’O

le Function }
l 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 1
: with respect to the resonant frequency are given to the motor. :

J

L 4

Output frequency [Hz] \%
Jump freq 1 (F270) 3 %> J@FZH)

0
P. setting]
Title Function j ent range Setting
F2in Jump frequency 1 (Hz) L (Hz) 0.0
Foii Jump width 1 (Hz) 0.0~ 30.0 (Hz) 0.0
Y¢Do not set jump frequencies that overlap ther.
Y¢During acceleration or deceleration, the jul iction is disabled for the operation frequency.
6.8 Preset speed operation frequencies 8 to 15

F281 |~ F2894 |: Presex operation frequencies 8 to 15 (Hz)

See Section 5.11 for details.
6.9 PWM carrier freqyelﬁ )
N
F300 |:rPwm ca@quency
I

/
| » Function \
1 1) This parametér is for changing the carrier frequency in order to change the tone of the :
: magnetic noi uced by the motor. This parameter is also effective in preventing the:
: motor fr ing with its load machine or fan cover. |
1 2)In iti his parameter is used to reduce the electromagnetic noise produced by (he:
: i uce the electromagnetic noise, decrease the carrier frequency. :
| lotey Thisireduces the electromagnetic noise but increases the magnetic noise from the motor.
: P carrier frequency is set above 4kHz, it may fall automatically during acceleration :
H def certain circumstances where an overcurrent flows. !
N
P. setting]
Title Function Adjustment range Setting
:2kH
: (random control)
b :4kHz .
F300 PWM carrier frequency | 3:4kHz(random control) 5"

:8kHz (automatic reduction mode) *

3 2'Hz$aulomalic reduction mode; M

:16kHz(automatic reduction mode) *

*1 2[4kHz] for VFNC1 (S)-0000OPL-0O type.

*2 For certain models, changing the carrier frequency leads to a reduction in rated load current.
See the table below for details.
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6.10

Reduction in rated load current
When the PWM carrier frequency is set above 4kHz, the rated current needs to be decreased.

VFNC1S- Carrier frequency
VFENC1- 4kHz or less 8kHz 12kHz 16kHz |
2001P 0.7A 0.7A
2002P 1.4A 1.4A
2004P 24A 2.4A
2007P 4A 4A
015P 7.5A 7.5A
022P 10.0A 9.5A
001P 0.7A 0.7A
002P 1.4A 1.4A
004P 2.4A 2.4A
007P 4A 4A
’
e Function

Although the rated current at 4kHz is shown on the rating p
set to 12kHz by default.

Trip-less intensification

F 30 ! | : Auto-restart control s

NCaution

* Stand clear of motors and hanical equipment.
If the motor stops because of a entary power failure, the equipment will start suddenly

when the power is restore ould cause injury.

y| * To prevent accidents, els warning that there is the risk of a sudden start in the event
of a power failure to all inve

ers, motors and machines.
TN

N
e Function > |
This parameter HetectS\he rotational speed and direction of rotation of the motor during coasting in the |
event of a moment wer failure, and restarts the motor smoothly as soon as power is restored (motor |
speed searcf functign). Also, this parameter makes it possible to switch from commercial power operation to |
thout stoppmg the motor. !

the “r ke Y is displayed. i
N4
Tit] Function j range Default setting
0: Disabled
. 1 At auto-restart after momentary stop
F3 ::Ig)c{ieo?\wﬂ control hen ST-CC is turned on or off 0
3 At auto-restart after momentary stop or
when ST-CC is turned on or off

v When the motor restarts in retry mode, this function will be activated regardless of the
parameter setting.
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1) Auto-restart after momentary power failure (auto-restart function)

Input voltage

Yy,
>

ot sood T /—¥ —\ ; O

F-CcC ON
OFF

)

* F 30 !setto {(3): Thisfunction is activated when the power is restored after the main cil%uils

and control power supply has detected an undervoltage.

2) Start of motor during coasting (Motor speed search function) \
/ SRR\
>
F-cC | \@
R(ST)-CC _@FF
The ST (standby signal) function is not assigne erminal. |
n ,

If necessary, assign this function to an i
using the multi-function programmable ter

terminal,

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

, N
Notes ( Q
« A waiting time between 200 and 1 c is'preset to allow the residual voltage in the
motor to come down to a specifi uring restart. For this reason, the start-up takes
more time than usual. \

* Use this function when operatil S\ m with one inverter connected with one motor.
This function may not be perf perly in a system with one inverter connected
with multiple motors. ~

M

N
Application to a cran%m

low the load to move downward during the time elapsed before

The crane or hoist
the motor s1art's€ry iving an operation starting command. When applying the
lifti

inverter to suc gear, set the auto-restart control selection parameter to 0
ising the retry function.

(disabled) % ]

-thre

A s

Regenerative power ride-through control :
4 Function of letting the motor continue to run using its regenerative energy in the event of
a momentary power failure. (Enabled if £ 35 2 is set to 1 (enabled))

Slowdown stop control:
] 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 F 32 is set to 2 (slowdown stop))
If the motor is stopped forcibly, it remains at a ill until the { is
cancelled temporarily or the power is turned off.

.
| o Functio
1
1
1
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[Parameter setting]
Title Function Adjustment range Default setting

" N 0: Disabled,
F3002 Regenerative power ride-

1: Enabled, 0
through control 2: Slowdown stop

Note: Even if this parameter is set to 1 (enabled), the motor may coast to a stop under s lo;
conditions. In that case, use this function along with the auto-restart function.

[When the power is interrupted]

1
Input voltage | X The time for which the operation of the motor is continued depends |
S | on the machine's inertia or nditions. Before using thi H
1 function, therefore, perform a test to determi rtial and load |
Motor speed : conditions. ) ) :
1 %The use of the retry function along with lows the H
1 motor to be restarted automatically without rought to a stop. |
H ive power ride-through cor med for about |
Approx. | 10ms (if F 302 issetto1). 1
100ms ¢ B ’
[When momentary power failure occurs] 0
Input voltage

Motor speed
5

Less than 100 ms
.10, Re function \
F 30 3 | : Retry selection (Selecm umber of times)
Cadtion
» Stand clear of motors and machinés when the retry function is activated.
o When the retry function is e& e motor and machine in alarm-stop status will restart

suddenly after the specifiedyi nd could cause injury.
Y| » To prevent accidents, af s of warning saying that the retry function is enabled to the

inverter, motor and machil
7

Py

.
| ® Function ¢ V
| This parameter resets inverter automatically when the inverter gives an alarm. During the
: retry proces: r search faction is activated automatically, if necessary for restarting the
| motor smoof
\ N
[Parameterse
Ti ) Function Adjustment range Default setting
3 Retry selection (number of 0: Disabled, 0
times) 1~10: 1~10 times
e typical causes of tripping and the corresponding retry processes.
use of Retry process Canceling conditions
tripping
lomentary Up to 10 times of retry in succession The retry function will be
power failure 1st retry: About 1 sec. after tripping cancelled at once if:
Overcurrent 2nd retry: About 2 sec. after tripping « Tripping occurs for any
Overvoltage 3rd retry: About 2 sec. after tripping reason other than
Overload : momentary power failure,
10th retry: About 10 sec. after tripping overcurrent, overvoltage or
overload.
* The motor does not restart
within the specified number
of times.
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* The retry function is not activated if tripping is caused by one of the following:
iy Errd

OLR Arm overcurrent at start-up . : Main body RAM fault
oL : Overcurrent on the load side at start-up «Err3  :Main body ROM fault
EFHED  :Output open-phase failure «Err4 :CPU fault
£ : External tripping stop -Er~5 :Remote control error
SR : Undervoltage stop «Er~ 7 :Driverfault
CEFZ : Ground fault trip «EEFP ! :EEPROM fault
-~EFPH ! :Inputopen-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 (&L ¢, L 2), so that the retr proce!s is
started after the virtual cooling time and retry time.

*In the case of overvoltage tripping (& 7 {~{ F 3), tripping may recur unless oltage falls
below a predetermined level.

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

*Even if trip retention selection parameter (F 5 5 2) is set to 1, the retry fu
number of times of retry is set with £ 3 3.

*During the retry process, the message “~ £ ~ 4" and the item sp@ the status monitor

@ emperature of the

" red.

is enabled if the

selection parameter £ 7 {J are displayed alternately.

Avoiding overvol tripping @

F 305 | : Over voltage limit operation

p ~
Ie Function \ i
| This parameter is used to keep the output freguen nstant or increase the frequency tu:
|
i
]

prevent overvoltage tripping due to an increase. i voltage during deceleration or constant- |

speed operation. The deceleration time may/be, ged during overvoltage limit operation. :
N ’

L %4

Overvoltage limiting level

A
Output % A
frequency ]
7S
\v ”
\ K
\ Overvoltage limiting level
Y i 4
DC voltage v
( >

[Parameter ing]

it Function Adjustment range Default setting
- 0: Enabled, 1: Disabled
Over voltage limit ) . "
F3l operation 2: Enabled (forced quick 0
deceleration)

0 4
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6.11 Performing Pl control

: Pl control ’\Q
CO
)

F 362 | : Proportional (P) gain
F 36 3 | : Integral (l) gain
e Function

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

=N

P. setting]

Title Function Adjustment range [, Default setting
F3680 Pl control 0: Disabled, 1: Enable 0
F362 Proportional (P) gain 0.01~100.0 0.30
F363 Integral (1) gain 0.01~100.0 0.20

1) External connection

ToSHIBA

——ORL1
—0 slL2
— Q) TIL3
(3Preset speed

° s1 ¢
settin
TS >0S2  [Potentiometer se'ﬁk

© (2Panelinput s@
VIIs3
cc \
Vo N\
{r

2

Pressure
gauge

Feedback signal , 0~10V

2) Types of Pl control interfaces
The following co% of process quantity data (frequency setting) and feedback data can be

entered for Pl cofifrol.

Process quantity inpuit data (frequency setting) Feedback input data
i Frequency setting mode | External analog input
Fhbd F109: 0 (voltage input)
c @VI/S3 (DC: 0~10V)
! F109:1 (current input)
I @VI/S3 (DC: 4~20mA)

hen the P! control function is enabled (£ 3 & £: 1), the VI/S3 terminal is used exclusively
as a feedback signal input terminal.

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 £ £ (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.
P Adjustment range Default setting =
F 362 (Pgain) 0.01~100.0 .30
F 363 (1gain) 0.01~100.0 0.20
F 352 (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 freq nd the

Increasing the P gain increases response. However, increasing it higher than requi
undesirable event such as hunting.

Fast response —— Process quantio
setting

Slow response @
—»Tii

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

feedback value), is obtained by multiplying this deviation by the parameter setti
esults in an

This parameter is used to adjust the integral gain leve ri | control. Any deviations remaining
after proportional control are cleared to zero (residual deviation offset function).
Increasing the | gain increases response. Howe! i asing it higher than required results in an

undesirable event such as hunting.

/ Residual devi

*

5) Adjusting an analog and voltage
To use feedback inpuf terminal), perform a voltage-scaling adjustment as required. See

Section 6.4.1 for details.
If the feedback input/val very small, the voltage-scaling adjustment value can also be used for
gain adjustment.

@nal setting Example of current signal setting
/ F204
&%o's v (80Hz)

QProcess quantity setting

Time

Example

|
02)
Z
(' 10 (FOZ}-?ZZ) 4mA 20mA
F201 F203 F201 F203
0% 100% 20% 100%
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6.12

Improving torque and speed characteristics

.12.1

ing motor constan

: VIf control mode selection
E : Base frequency 1 (Hz)
F4Q ! ] :Slip frequency gain

F Y409 | : Base frequency voltage 1 (V) (rated voltage of motor) *

adjust the

Title Function Adjustment range #™, efault setting
ul Base frequency 1 (Hz) 25~200 (Hz) r 60
YO Slip frequency gain 0~150 (%) Y 50

n Base frequency voltage 1 (V) i *
FH03 (rated voltage of motor) 50~-500 (v)

The value is changed according to the set-up parameter condit

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

Fup

Although th
conditions,
motor speci

: Used to set a motor slippage correction factor. Thére,
default setting under normal conditions. Hoy
with load fluctuations, increase the gain to r

: Used to set the rated voltage of the m
setting when using ordinary motol
a base frequency other than 200V-!

of the motor printed on its rating pl

ere is no need to chang
control characteristics i

ifications and load charactefistics.
FY !5 | : Motor rat nt

rs. H

[ FY {6 ] : Motor no-Ig urrent
[FY 7] Moto rated'Speed
[ FY i8] :Sp trol gain

ontrol stable coefficient

V_N
W1 (5)-0000PO-W type)

need to change the factory

T, otor speed fluctuates considerably
ations of the motor speed.

0 need to change the factory default

n using a motor with a rated voltage and

60Hz or 220v-60Hz, enter the rated voltage

P,
%ion to its base frequency (VL).

Title ,~_Function Adjustment range Default setting
F4H 5 wraled current 0.1-50.0(A) (DSeeF;egif:tcig‘nt?? ;nodel
F “ otor no-load current 30-80(%) (Dszzegisc‘%‘ntq‘? TOdEI

Y N otor rated speed 100-12000(min”") *
{5V [Speed control gain 0~100(%) 40
.’7 Speed control stable coefficient |0~100(%) 20

lue is changed according to the set-up parameter condition. (VFNC1 (S)-O0000OPO-W type)
1710 [min”'] for VFNC1 (S)-0000PO type.

*Enabled if the Pt parameter (V/f control mode selection) is set to 0 (V/1
ERE]

Fy i3

« 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.

« 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.

sed to adjust the effective response to the frequency command.

: Used to adjust the effective response to the frequency command.

Q
AN
C)O
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6.13

*Enabled if the Pt 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.
F 4 15 : 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. O
F 4 17 : Used to set the rated rotational speed (min™') of the motor. Enter the rotating speed
printed on the motor’s rating plate.
F Y {8 : 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 ef iV response.
F 4 !5 : 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 leceleration.
Adjust the value in increments of 10 (%) or so while checkin ective response
Acceleration/deceleration patterns and accel ion/deceleration 2

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

ration time 2 (s)

eleration time 2 (s)

Acceleration/deceleration 1
and 2 switching frequency

o~
Title Function j range Default setting
oL Acceleration time 1 (s ~3000(s) 10.0

JEC D ion time 1 (s) ~3000(s) 10.0

F500 ion time 2 (sYa,. [0.1~3000(s) 10.0

F50 ¢ D ion time 2 (s).“h0.1~3000(s) 10.0
Acceleration/decelefationy,

F505 1 and 2 switchin, 0~UL (Hz) 0
frequency - r R Y

M Switching between

eration and deceleration

1) Changing the a time by adjusting the internal (F585)
— Changing the time by adjusting the freq y setwith F§06 -
Output frequéncy [Hz] A

P —) > ” r~ o m—
o [ETHE—— > P e
MAccelerated at the (Decelerated at the

radient of time set with radient of time set with
BEr ¥

[y o
@Accelerated at the @Decelerated at the
%radient of time set with gradient of time set with
soo dEL
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2)C ing the accelerati ion time by adjusting the contact input signal
- Cl ing the i ion time, using external terminals —

Output frequency [Hz] O

L 4

0 &

4—‘&.§ Time (sec)
@© @

@
ON
v

R(AD2)-CC OFF
(DAccelerated at the gradient of 3D at the gradlent
time set with AL £ @e with £ 50

A
Y
A
A4

(@Accelerated at the gradient of @f elerated at the gradlent
setwith g £

n is assigned to the R terminal (when
leration 2)), using the multi-function

time set with F 55

Y This switching is done when acceleration/deceler:
F112 (input terminal selection 2) is set to 5 (accel
programmable input terminal function.

In this case, set £ /1 d to 0 (terminal b]
No signal for switching to acceleration/d

function 5 (AD2) to an unassngned ter

2 is set by default. If necessary, assign
the input terminal selection function.

6.14  Protection functions
6.14.1 Current stall settin q
F60 ! | : stall prevent \
e Function %
If a current exceeding the le pecmed with £ 1, the stall prevention function is activated
to decrease the om (

‘

When specifying rger than 100 (%), set also the "thr" parameter (motor electronic thermal
protection level)’pro

Y ittt

-

WParame
) Function Adjustment range Default setting
3 ] 30~199 (%)
#9, Stall prevention level 200: Invalid 150
[Me: displayed along with an 7 alarm]

Ifan I L alarm goes off (if a current exceeding the stall prevention level), the output frequency
disglayed will change and the “L " on the left of it will blink.
Example of display :
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1) External trip s

6.14.2 Inverter trip retention

F 602 | : Inverter trip retention selection

r
| ® Function

| This parameter is used to prevent the tripped inverter from being restored to working order when the powefis

! tumed back on. The inverter can be restored by resetting it from the operation panel (terminal) !

N

T

setting] *

Title Function Adjustment range Default settin:
N . . 0: Not retained
0 % ;
FEOZ Inverter trip retention selection 1: Retained \ 0,

% Up to four sets of latest trip information displayed by the status monitor f@n be stored

in memory.
*When the power is turned back on, trip information (such as trip curre@ ltage) stored by

the status monitor function will be cleared.

,{ Panel (terminal) reset -» Normal operation

Inverter trips.

Inverter rips again:
Error message
displayed

FL activated

€@ause of the error or other defective
itions is not eliminated

External input trip sto|

F 252 | : DC braking time

F 683 | : External input trip Q@Iechon

« Function @ !
These parameters allow you to' a method for stopping the inverter when it receives an |
external trip stop signal vi inals 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 tl elay (trip output) is activated. When F 5[ 3 is set to 2 :

(emergency DC bral raking time also needs to be set using £ &5 2. '

/

\

NG

means of a terminal

External trip st¢ performed by means of the a-terminal. Perform the following steps to
assign th t p function to a terminal and to specify a stopping method.

P setting]
S Title Function Adjustment range Default setting
)FE E] External input trip stop mode (1) glc::av:ég\;?ﬁstop 0
g :
selection 2: Emergency braking stop
n DC braking starting frequency | 0.0:0FF
Fess (Hz) 0.1~F H(Hz) 00
Fost DC braking current (%) 0~100(%) 50
F282 DC braking time (s) gz?BZF;O(sec) 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
Fiig Input terminal selection 2 (R) | 0~57 "

controlled from the operation panel.

2) If F 258 (DC braking starting frequency) is set to 0.0 (Hz) and £ 252 (DC brakin
time to 0.0 (sec), the DC braking function will not be activated even if F§ 3 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 whi N and STOP
keys on the panel are not in use for operation (when they are i i
To activate the emergency stop function, press the STOP key on the ops%nel twice.
@DPress the STOP key ———————— “£ J F F” will blink.

@Press the STOP key again Operation will be stopped in ce with the setting of
F 5D 3. Atthe same timegs,
failure detection signal (EL) w!

iifbe displayed and a m
e put out (FL activated).
14.4 hase failur ion @

FE0S | : Output phase failure detection m election

’

(External trip st
Notes:
1) Emergency stop by means of the specified terminal is possible, even when ope@

open-phase failure persists for one secon ore, the tripping function and the FL relay will
be activated, and at the same time, the sage £ F H{J will be displayed.

e Function
This parameter allows you to select a mc& cting an output open-phase failure. If an
m

1
|
|
|
|
|
|
|
|
|
|
1
\

Set F £ 5 to “Z” to open the motorsi connection by switching commercial power
operation to inverter operatio
Detection errors may occur f ial motors such as high-speed motors.

~ «

FELD5=0 (Disabled)- -
FE&E05= ! (Enabled) - -

p \ - 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.
O The inverter will trip if an open-phase failure persists for
L .
one second or more. (FL relay activated)
FEO5=C (Enab \ ~~~~~~~~~~~ An open-phase check is performed each time operation
is started. The inverter will trip if an open-phase failure
o~ persists for one second or more. (FL relay activated)

Title ! Function Adjustment range Default setting
0: Disabled
’)ulput open-phase 1: Enabled (Checked at the first
failure detection mode start of operation) 0
selection 2: Enabled (Checked at each start
& of operation)
6.14.5 otor 150%-overload time limit
: 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 nﬂn?i(‘or 150%-overload time | 14 g4 (sec) 300
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6.14.6 Input phase failure detection
F 608 | : Input phase failure detection mode selection
. \

| « Function

| This parameter allows you to select a mode of detecting an input open-phase failure. f the ripple voltage in fhe !

| main circuit capacitor remains very high for a certain period of time, the inverter will trip and the FL relay will

| activated. At the same time, the error message £ 7 H { will be displayed.

I Ifthe power capacity is far larger than the inverter capacity (by more than 200kVA and more than 10 times), a
1 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.

\

|
|
;

ad
F&08=0 (Disabled)- - - No tripping (FL relay not activated)
FE508= ! (Enabled) - - - An open-phase check is performed during op e inverter trips
if the ripple voltage in the main circuit capa@ ins unusually

m high for a certain period of time. (FL rela; )
Q

Title Function Adjustment r: Default setting

|ed(hb|ed 1

Input phase failure .
0 .
Fe08 detection mode selection 0: Dis;

.14.7 ver-tor: larm

F & 6 | : Over-torque alarm level
F & {8 | : Over-torque detection time
F {38 | : Output terminal selection

selection 3 (FL)) n
N
® Function XO :
An over-torque alarm signal is put otityif rque current exceeding the level set with F 5 (& 1

/
i
| (over-torque alarm level) flows iod of time longer than that set with £ 5 (& (over-:
|
|
[}

Output terminal

torque detection time). To put of nal via the FM/OUT or FL terminal, this function needs |
he output terminal function selection parameter. j
N

Title Adjustment rang Default setting
FE & 0~200(%) 150
F& I8 0.00~10.0(sec) 0.5
Fi30 0~13 4
Fi3Z 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 {

n 1): 12 (OT: over-torque detection| . O

FM/OUT terminal seles

Over-torque- | OFF
detection signal
P15-FM/OUT
Less thals-n
FE !H-setvalue @
B ] < »
F& G
*F & 16-10%

Torque current (%)

Y

Time (sec)

* The VF-nC1 inverter has 10% of hysteresis t
Therefore, the over-torque signal is turned o
10% (hysteresis).

occurrence of over-torque hunting.
lower than the setting of F 5 {5 by

I @(b

F [ F62 7| : Under voltage ection

«

N

detected. The error mes: " will be displayed if the inverter trips because of an

\
e Function H
This parameter is used@ the control mode activated when an undervoltage is |
P n i

undervoltage |

/

FE & 7=0 : Disal he 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 1= ! fEnabled” - - - - The inverter shuts down. It trips if the voltage drops below 64% of
the rated voltage. (FL relay activated)
F&2T bled - ---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 # 52 7 to {, be sure to install an input
/ reactor specified in 10.4.
y i
i Function Adjustment range Default setting
0: Disabled %
. 1: Enabled (shuldown below 64%,
N-T- g}gg{iggltage trip FL relay activated) 0
2: Disabled (shutdown below 50%,
FL relay not activated)
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6.14.9 Analog input disconnection detection

F 633 | : Analog input disconnection detection

\

:’- Function 'O
: This parameter is used to detect a break in an analog signal to the VI/S3 terminal. If an ana@

1 signal is below the level set with £ 5 3 3 for 0.3 seconds or more, the inverter will assume t

: signal to be broken and it will trip and display the error message “£ - {5.” (The Analog input

1

1

N

|
1
disconnection detection function is disabled if £ & 3 3 is set to 0.0%.) 1
;

Y 4
Title Function Adjustment range ‘D%
F533 Analog input 0: Disabled \

disconnection detection | 1~100%

6.15 Operation panel parameters

m 6.15.1 Prohi the change of parameter settin Q
F 100 | : Prohibition of change of parameter set%

! |
| ® Function i
: This p ifies whether settinggis changeable or not. :
. /

W Setting methods

P: sefting]
Title Function justment range Default setting
Prohibition of (
F 080 | change parameter Oﬂ lanation below.)
settings

0 : Permitted L84 and x?nings cannot be changed during operation. (Default)

! : Prohibited All parameters, aréead/write-protected.

2 : Permitted L0 d ang ii.o settings also can be changed during operation.

3 : Prohibited Frequen & changed from the operation panel but all other
parameters read/write-protected.

4 : Permitted Thg 'y stop function cannot be controlled from the operation panel
and’l and F /10 d settings cannot be changed during operation.

5 : Prohibited ergency stop function cannot be controlled from the operation panel

|| parameters are read/write-protected.

& : Permitted i mergency stop function cannot be controlled from the operation panel

L0 d and F /10 d settings also can be changed during operation.

7 : Prohibit 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.

Nof e parameters cannot be changed during operation, no matter how £ 7 is set. (See

W Canceling the setting
Onlyfthe setting of £ 7 & can be changed anytime, no matter how it is set.
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6.15.2 c ing_the unit displayed (A/V/min™)

F 180 !] : 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) |
L Frequency € Motor speed or load speed * ’:
WParameter setting o~
Title Function Adjustment range N[ TDefault settin
0: No change N
1: % — A (ampere)/V (volt)
Faot Unit selection 2: Free unit selection enabled (5,707 &) r 0

3: % — A (ampere)/V (volt)
Free unit selection enabled%& 72.2)
i e
Fi0 Frequency units |4 51500.0 ‘\ 1.00
selection
Note: For the settings in the parameter list, no units can be col h)m % into A (ampere)/ V (volt).
Conversion from % into A (ampere)/V (volt) can onitor mode only.

HAn example of setting for changing the unit of rrent displayed from % to A/V
SetF 70 ito for3.

When the VF-nC1-2007P inverter (current rati erated under the rated load (full-load).

i
1) Displayed in percentage 2) Displaye; &res/volts

Output current Output current:
100% 4.0A
DC voltage: 200V
DC voltage: (converted info AC
100% voltage)
* Conversion from % into A (al re olt) can be made in status monitor mode only. For the
settings in the parameter list{ n its can be converted from % into A (ampere)/V (volt).

HAn example of settin
SetF 10 {todor 3
The value obtained b}
displayed, as shown

laying the motor or load speed

g the operation frequency by the value set with £ 77 2 will be

uency di: or p: -set freq y | x Value set with

B0 F102-30.00 60x30.00=1800
g the speed of the load
ch from frequency (default

Fi02=100 [F7027=0.77 ]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.

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

1*Using £ 701 1, the following parameters can be converted.
: * Adisplay Display of the monitored current

: * Vdisplay  Display of the monitored voltage

| o Free unit Display of the monitored frequency
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6.15.3 Changing the standard monitoring item
F 7 10 | : Selection of monitor display selection

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

YWhen the power is turned on, the op! i is di: by default like thi
“0.0” or “OF F”. You can change this default monitoring item, using £ 7 {J. In that
case, however, no prefixes (such as £ and ) will be displayed. '3

| tti

Title Function Adjustment range ettin
Selection of 0: Operation frequency (Hz/free unit)
Fiig monitor display 1: Frequency command (Hz/free unit) 0
selection 2: Output current (%/A) &~

m 6.16  Communication function (common serial) AO

F 800 | : Communication baud rate

\ -
: Parity @
: Inverter number
F 803 | : Communication error trip time
For details, refer to the Communications Equipmer&&ﬂanual.

o~

n||™m
‘0| (@
€3( €
Y| [~

N
® Function
The VF-nC1 series of inverters ca
(referred to as the computer) vi
operated on a network.
<Computer linking function>
Data is exchanged between r and a computer.

(DMonitoring the inverter’ er: status (such as output frequency, current and voltage)
(@Commands to the "we@h as RUN and STOP commands)
(3Reading, changing iting inverter parameter settings
<R$232C communications>
Data is exchangl etween one inverter and one computer.
<RS$485C communical

Data is exchaiged between one computer and multiple inverters (a maximum of 64, or 63 for
binary cod

nng to a host computer, controller, and so on
'C or RS485 conversion units, so that they can be

N

4

and cables are optionally available for common serial communications.
version unit (Model: RS2001Z)

tions cable (Model: CABOO11 (1m), CAB0013 (3m), CAB0015 (5m))

« Cable with a built-in RS232C conversion unit (Model: 20035)

« RS485C conversion unit with a terminal board (Model: RS4001Z, RS4002Z)

« Cofmmunications cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))

ote: Use a cable 5 m or less in length to connect an inverter and an optional common serial unit.
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[_[of icati par: [(of serial
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 setti ’
FEOD Communication baud rate | 0: 1200bps
1: 2400bps
2:4800bps
3:9600bps
4:19200bps S
FED 1 Parity (Common serial) 0: Non (non parity) . 1
1: Even (even parity) ‘
2: 0dd (odd parity) N O
Fg0c Inverter number 0~99 = N 0
FECO3 Communication error trip | 0: Disabled ( 0
time 1~100 (sec)

*: Disabled - - - Means that the inverter will not trip even if a communic: 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 display panel.

M Setting up the communications function
Commands (RUN/STOP commands) entered
from the operation panel or terminal boards).

rk have priority (over commands

WData r
Item Specifications 4.

Data transmission Half-duplex m\
scheme

Connection scheme
Synchronization
scheme

Data transfer rate

Character
transmission

Stop bit length
Error detection \ ty: Selectable among Even, Odd and Non by parameter setting,
LN Check sum method

Receiving: 11-bit, Sending: 12-bit

Lower-order bits first

Frame L Variable to a maximum of 17 bytes

N connection for RS485 communications
E. ple“of connection>

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

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

——c—— O

V.
w [V o [V o V] o w [V o [V *
No00 [>] Noot [>] Nooz |>f Noo3 No29 || Nodo fe
z z i sl
g g g g
= = £ £ =
= = F S =

“Thrown away”: On receipt of data from the host computer, only invertet
specified ID numbers perform the specified operati
other inverters throw the data away and move t
receiving the next data.

*: Use terminal boards to branch cables.

(DThe host computer sends data to all inverters on thenet
(20n receiving the data from the computer, each inve
contained in it.
B)Only the inverter with the specified ID number (|
performs the specified operation.
@No. 3 inverter sends the processing results (% computer, along with its ID number.
th

he inverter ID number

is case) decodes the command and

®Thus, only No. 3 inverter operates in respons e operation frequency command from the
host computer. @
6.16.2 Free notes
FBBL | : Free notes \

® Function
This parameter allows you to n ID number for each inverter for management and

maintenance purposes. r

|
|
|
|
|
. 4

[ 1 setting ¢ \V
Fungtion%y,

[ Title ] Adjustment range [ Default setting |

\
[FE8a ‘Fre% [0~65535 | 0 |
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7. Variem N
O\

71 Setting the operation frequency

Dt
Applied operation can be performed by selecting the inverter frequency setting, using the @)
parameter F [T} 4 (frequency setting mode selection).

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

Enter the number with the operation panel keys, then
@ press the ENTER key to confirm.

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

Voltage signal

Fafa:o FRodil
10 9:0 (Input voltage signal) £ 109:0 (Input voltage signal)
Use the parameters F 2§ { to F 2 0 4 for this Use the parameters F & { to F 2§ 4 for this
& setting. setting.

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

G-1
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(5) Input current setting (4 to 20mAdc) (6) Preset-speed setting

Current
signal

Fhod Frequency setting

£ 109: { (Input current signal) 5r {to5r 7:1to78peSdun

Use the parameters F 2§ { to F 2§ 4 for F287toF29Y : 81toy5-speed run

this setting. (1) To select 3-sp; the terminals S1 and S2.

Set £ 27 { at20% or so. (2)To sel se the terminals S1 to S3 (Add
s3).

5 9 : 2 (Contact input)
{15:8(SS3)

{18:9(ss4)
Note: When using VI/S3 as an input terminal, be sure to
\ short-circuit P15 and VI/S3 with a resistor.

(7) Setting by means of a remtp) vice  (8) Setting for switching between voltage/current

(3)‘% speed run, use the terminals S1 to S4 (Add
£

and internal potentiometer

F

§1(FCHG

= ®
P Q@
VI/S3

cC

Voltage/current signal

Optional connector

Y (Terminal blockiinternal potentiometer switching)
238 (Frequency command forced switching)

F10d:3 (Serial communications) nod:
3

G-2
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7.2

Setting the operation mode Q

Applied operation can be performed by selecting the operation mode. To set the operation modi \
use the basic ono d mode and the input terminal selection O
parameter.

(1) Operation panel operation (2) Terminal board operation O

£0d: | (Operation panel) 0 d:0 (Terminal block)

(3) Operation panel/terminal board switching

ation from an external input device

N — |:| Optional connector

£ng ation panel) Priority is given to the external input device when
:%\ inal board the ications function is so set.
X‘ m panel operation to terminal board
erdtion is done by inputting a paneliterminal board

witghing signal.

G-3
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8. MonitWatus l{Q
0\

8.1 Status monitor mode

Dt
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

(A
It K LED
em ey Communication Dewipﬁ(\v
V _

displayed | operated | _display No.
The operation frequency is displaje g operation).
Note 1 50.0 (When the standard monitor d tion parameter
7 0 is set at 0 [operation frequéncy])
Parameter
setting @ RUH The first basic param Btory (AL H)"is displayed.
mode
Directon of £ oF rgor |The direction of rations,displayed
rotation (F - forwar rse run)
Operation
frequency @ F50.0 FE02  |Theol uency command value is displayed.
command
Note | toad ¢ 80 reos  |Theghvereraltput current (load current) s displayed. (Default
current sefting : unit %)
Input o ‘ er input (DC) voltage is displayed.
! FEO04
Note3 | yoitage @ Y9iG5 setting: unit %)
Output i Thefinverter output voltage is displayed. (Default setting:
Note 3 P00 )
voltage unit %)
B
CZ:?::' @ c 80 \0\ The torque current at the occurrence of a trip is displayed in %.
The Pl f K value at th i layed.
B feedback @ 4 5o , e Pl feedback value at the occurrence of a trip is displayed.
- (Unit: frequency)
Inverter Bk )
FE27  |The inverter load factor is displayed in %.
Ioad factor @ QA\ i ;
Output
utpu @ NSM\ FE30  |The inverter output power is displayed in %.
power
"
Operation Qr 0.0 FE00  |The operation frequency is displayed.
frequency

e

The ON/OFF status of each of the control signal input terminals
(F. R, $1,52 and VI/S3) is displayed in bits.

] | X
FEO6  |OFF: . Input terminal
Input terminal s1
vIIS3

6

Input terminal R

. Input terminal $2 Input terminal F
The ON/OFF status of each of the control signal output
| terminals (FM/OUT and FL) is displayed in bits.
Outeut @ oo FEO7  |ON: /
terminal

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
) @ o i FEO8 [The version of the CPU1 is displayed.
version
PU2
cPu @ vel ! FE73  |The version of the CPU2 s displayed.
version
M
emory @ wED ! FE09  |The version of the memory mounted is displayed.
version N
*
Note4 | Past trip 1 @ 003 @] FE0  [Pastiip 1 (dispiayed aomately al 0.5-sec. o)
At
Note4 | Pasttrip 2 OH 2| FEM  |Pasttrp2 (displayed altemately at 0.5-sec.
VN
Note 4 | Past trip 3 @ or3 e3 FE12  |Pasttrip 3 (displayed alternately at %‘ rvals)
Note4 | Past trip 4 @ nErr ©4Y| FE13  |Pasttrip4 (displayed a\xemmely@. intervals)
~
Cumulative The cumulative operation tifMe,is disBlayed
Note5 | operation 0.0 FE14 P ved:
4 (0.1 corresponds to 1 6igg)
time
Default v
display @ 50.0 The operation freq s displayed (during operation).
mode

Note 1: Press the @ or @ key to change itel

Note 2: With the current unit selection parameter
between percentage and ampere (A) for

voltage, respectively.

Note 3: The input (DC) voltage displaye

d in the status monitor mode.

Note 4: 7 £ -  is displayed to show tl ce of error.
Note 5: The cumulative operation time incréments only when the machine is in operation.

Q
&
¥

0 4

&

unit selection parameter, you can choose
r between percentage and volt (V) for

times as large as the rectified d.c. input voltage.

H-2
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8.2 Display of trip information

trip records are retained.

If the inverter trips, an error code is displayed to suggest the cause. In the status monitor mo b\
\

M Display of trip information

Error code  |Communication No. |Description

nErr (*) [0000 No error

ort 0001 Overcurrent during acceleration -

or 0002 Overcurrent during deceleration -~

or 0003 Overcurrent during operation -

ore 0004 Load-side overcurrent during start-up %, &

or 0005 Armature-side overcurrent during

EFPH ¢ 0008 Input phase failure m

EFPHE 0009 Output phase failure Y

or ! 000A Overvoltage during acceleratiop  |¥

ar2 000B Overvoltage during ¢ “%ev

oF3 000C Overvoltage during cons\ operation

oL 000D Inverter overload tri

oL 000E Motor overload i

OH 0010 Overheat trip &

I3 0011 Emergenc

EEP I 0012 E2PROM fal

EEP? 0013 E2PRO it 2%

EEFP3 0014 E2PROM fau

Err? 0015 Inver fault

Err3 0016 Inve fault

ErrH 0017 U rip

ErrS 0018 £__|GBmmunication error

Errd 001A \grrem detector fault

ur ! 001E __\|UnBervoltage trip

EFZ 0022 round fault

or ¢ 0025 " [[_J/|Overcurrent flowing in element during acceleration
Ler 0026 ( " Overcurrent flowing in element during

Or3F Overcurrent flowing in element during low-speed operation

E- 18 Trip caused by a break in an analog signal cable

£E-15 CPU communication error

E-20 Excessive torque boosted

(Note) Past trip records (trip records retained or trips that occurred in the past) can be called up.

( ‘Status monitor mode" for the call-up procedure.)
tly speaking, this code is not an error code; this code is displayed to show the
\ nce of error when the past trip monitor mode is selected.

H-3
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MExample of call-up of trip information

tem Key LED | communication Descrintion
displayed | operated | display No P
. Status monitor mode (The code blinks if a trip occurs.)
Note 1 v The motor coasts and comes to a stop (coast stop).
Parameter
setting RUH The first basic parameter "History (A/ /)" is displayed.
mode
Direction of @ e Fgoi  |The direction of rotation at the occurrence ofa trp is displayed.
rotation 3 (F :forward run, - : reverse run)
Operation
The operation frequency command valu H?@Ence ofa
frequency @ FED.D FE02 o is Z‘s ayed d Y
command pis displayed:
Load ¢ 130 FEos | The inverter output current at the occu( tripis
current sy displayed. (Default setting: unit %)
Input gy Fgos |Theinverter input (DC) voltage afthe oBourrence of a trip s
voltage Y displayed. (Default setting: unj
Output R ros |The inverter output voltage gl the Begurrence of a trip is
voltage ey displayed. (Default setting; unit)
B
orque @ c 880 FE20  |The torque current at f nce of a trip is displayed in %.
current
The PI f k ip is displ: .
B feedback @ 4 sp ez | :w ! ee:dbac v the occurrence of a trip is displayed.
Inverter Lo FE27  |The invert8fioad fagtor is displayed in %.
load factor N,
Output o The outPut power of the inverter at the occurrence of a trip is
H100 FE30
power disi in%.
Operation @ 500 FE0O ,‘e ‘oferation frequency at the occurrence of a trip is displayed.
frequency
& ON/OFF status of each of the control signal input terminals
, $1, 52 and VI/S3) at the occurrence of a trip is displayed
its.
Input ON: /
Input terminal
terminal @ A c , OFF: . o
L 4 .
Input terminal VI/S3
\\ P Input terminal R
\ Input terminal S2 Input terminal F
N The ON/OFF status of each of the control signal output
terminals (FM/OUT and FL) at the occurrence of a trip is
7 displayed in bits.
Output ).,
" FEO7
Note2 | orminal 4 g ON: ¢
OFF:
Output terminal
Output terminal FL FM/OUT

(Continued overleaf)
L 4
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(Continued)
Item Key LED Communication Description )
displayed | operated | display No P
CPU1
@ w i FEO8 The version of the CPU1 is displayed.
version .
PU2
CPU @ wel ! FE73  |The version of the CPU2 is displayed. C)
version
M
emery @ wED ! FE09  |The version of the memory mounted is displayed.
version °
\
Past trip 1 @ 0re et FE10  |Pasttrip 1 (displayed alternately at 0.5-seg®intervals)
g 1 r\
m!
Past trip 2 oH e FE11  |Pasttrip 2 (displayed alternately at 0.5"8ec. ifitérvals)
VN
Past trip 3 @ orP3 3 FE12  |Pasttrip 3 (displayed a\ternalel‘! @ intervals)
Past trip 4 @ nErr ©Y4| FE13  |Pasttrip 4 (displayed alten at0"5-sec. intervals)
o~
Cumulative
operation @ Lo.0 FE14  |Cumulative operation timey0.01 corresponds to 1 hours.)
time &
Default M
display @ are Status monit he LED blanks if trip occurs.)
mode
Note 1: Press the @ or @ key to change, layed in the status monitor mode.
Note 2: The FL output is held OFF in case of atrij ce the operation status immediately before the
occurrence of the tip is retained by t monitor output terminal board retention function.
Note 3: Failure trip information is clea he er is turned off or the inverter is reset. Therefore,

d all failure information except for the cause of the failure
ion retention function is activated.

is cleared, even if the trip i

>
. O
$

@)
Q>®

0 4
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9. Taking measuresto satisfy the CE directivel

N
9.1 How to comply with the CE directive 0

Dt
In Europe, the EMC directive and the low-voltage directive, which took effect in 1996 and @
respectively, make it obligatory to put the CE mark on every applicable product to prove thal
complies with the directives. Inverters do not work alone but are designed to be installed in a
control panel and always used in combination with other machines or systems which contrgl them,
so they themselves are not considered to be subject to the EMC directive.

1Eto/

However, the CE mark must be put on all inverters because they are subje\‘ -voltage
directive. The CE mark must be put on all machines and systems with buil inverters because
such machines and systems are subject to the above directives. If thev%l" products, they
might also be subject to machine-related directives.

It is the responsibility of the manufacturers of such final products to@E mark on each one.
The application of the EMC directive varies depending on the c of the control panel with

a built-in inverter(s), the relationship with other built-in electric: mpenents, the wiring condition,
the layout condition, and so on.  Therefore, please verify yoz hether your machine or system

0l
ol

conforms to the EMC directive.

For measures to be taken to satisfy the EMC directive low-voltage directive, refer to the
separate material “How to cope with the EMC dir the low-voltage directive.”
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10. Peripheraidevices Q

NS

@ Danger
* When using wiring materials and their optional devices for the inverter, they mu
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 electrié shock
or fire in case of a failure, short-circuit or leak current.
Be Grounded o
\'
10.1 Selection of wiring materials and devices @
.
Capacity of Wire %‘
V;':ge apﬂ;i:"e Inverter model Ma(';;::“" DC Grounding cable
(kw) (See Note 1.) (optiorfjy(mm (mm)
Single- 0.1 VFNC1S-1001P 2.0 35
phase 0.2 VFNC1S-1002P 2.0 35
100V 04 VFNC1S-1004P 2.0 35
class 0.75 VENC1S-1007P 3.5 3.5
0.2 VFNC1S-2002P(L) 2.0 3.5
Single- 04 VFNC1S-2004P(L) 20 35
‘;"0"’0? 075 VFNC1S-2007P(L) 35
class 15 VFNC18-2015P(L) 35
22 VFNC1S-2022P(L) 55
0.1 VFNC1-2001P 35
Three- 0.2 VFNC1-2002P 35
phase 0.4 VFNC1-2004P 35
200V 0.75 VFNC1-2007P \ 35
class 15 VFNC1-2015P 35
22 VFNC1-2022 20 2.0 35
Note 1: Sizes of the wires connected to thd input i R, S and T and the output terminals U, V and W
when the length of each wiré doe: * t exceed 30m.

Note 2: For the control circuit, U8 wires 0.75 mm? or more in diameter.
Note 3: For grounding, use a ¢ N a size equal to or larger than the above.

\
@)
&F

0 4
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Selection of wiring devices

Capaciy of Non-fuse circut breaker | Magnetic contactor Overload relay Earth leakage breaker
(MccB) Mc) (THR) (ECLB)
Voltage | applicable
e | Inverter model | Rated curent | Type | Rated cument| Type | Adjusted | Type | Rated Type
s ® Note1) ®) Note1) | current (&) | Notet) | current (A) | Note
(For reference) )
Single- [0.1 VFNC1S-1001P 5 NJ3ON 1 ci1y 07 T13) 5 NOVSOE |
phase [02 VFNC1S-1002P 10 NJ3ON 1 ci1y 13 T13J 10 NJVS0E
100V [0.4 VFNC1S-1004P 15 NJ3ON 1 c11J 23 T13J 15 NJVSDE
dass |05 VENC1S-1007P 30 NJ3ON 18 c200 36 T13) | 30w | NovsOE
02 VFNC1S-2002P(L) 10 NJ3ON 1 ci1y 13 T13) 1 IV50E
Single- o4 VFNC1S-2004P(L) 15 NJ3ON 1 ci1 23 Ti3J 5 sl NIVSOE
ZTOSVS 0.75 VFNC1S-2007P(L) 20 NJ3ON 1 ci1d 36 T13J_jom 2 NJVSOE
Sass 115 VFNC1S-2015P(L) 30 NJ3ON 18 c204 68 13 a NVS0E
22 VFNC1S-2022P(L) 40 NJS0E 35 casy 93 T NJVS0E
0.1 VENC1-2001P. 5 NJ3ON B ci1d 07 T13 5 NVSO0E
Three- [02 VFNC1-2002P 5 NJ3ON B iy 13 Y 5 NJVS0E
phase 0.4 VFNC1-2004P 5 NJ3ON " iy 23 130 5 NJVS0E
200v |07 VENC1-2007P 10 NJ3ON 1 c11y 360 | T8 10 NJV50E
dass [15 VENC1-2015P 15 NJ3ON 1 c11y “Wrias 15 NJVS0E
22 VFNC1-2022P 20 NJ3ON 13 13y, Wl 20 NJVS0E

Note 1: Produced by Toshiba Schneider Electric Ltd.
Note 2: Be sure to attach a surge killer to the exciting coil of the
Selection of surge killers for Toshiba magnetic contactor:
200V class: Surge absorbing units are optionally availm
Note 3: When using the auxiliary contacts 2a of the magnetizﬁ

magnetic contactor.

shiba C11J to C20J
MC for the control circuit, connect the
contacts 2a in parallel to increase reliability.

Of the wiring devices listed in the above table, the neti factors (MC) and the overload relays (Th-Ry)
are intended for use with the Mighty J series. WHhen usin, old series (ESPER Mighty series), refer to the
table below showing the correspondence betwe 0 series.
Magnetic contact Overload relay
ESPER Mighty series ESPER Mighty series | Mighty J series
C12A T11A [ T13J
C20A

*

Q
&
¥

0 4
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10.2 I llation of a magnetic contactor fQ

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MC
(with a power cutoff device) to open the primary circuit when the inverter protective circuit is acti

EMagnetic 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 mp 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 conn, the
operation circuit of the magnetic contactor on the primary side, the magnet (MC) will be
tripped when the inverter protective circuit is activated

VFnC1
mccs ela

Power— &~y
supply—— &

Forward run

Reverse run

Example of connection of a m: ontactor in the primary circuit

Notes on wiring
* When frequently switching betwe top, do not use the magnetic contactor on the
primary side as an on-off switc inverter. Instead, stop and start the inverter by using

terminals F and CC (forward and CC (reverse run).
« Be sure to attach a surge killer t citing coil of the magnetic contactor (MC).

A magnetic contactorana lled on the secondary side to switch controlled motors or supply

en the inverter is out of operation.

commercial power to
Notes on wiring,
* Besure to inteM agnetic contactor on the secondary side with the power supply to

prevent com| ia er from being applied to the inverter output terminals.
« When install ’agnehc contactor (MC) between the inverter and the motor, avoid turning the

on or off during operation.  Turning the magnetic contactor on or off during

magneti
opx uses a current to rush into the inverter which could lead to malfunction.
I

10.3 A’a ion of an overload relay

1) F-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
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11. Table of parameters and data

1.1

User parameters

&

Title

Function

Unit

Minimum setting
unit Panell
Communication

Adjustment range

Default
setting

User
setting

=
L

operation panel

Operation frequency of

0.1/0.01

0.0
v i

1.2

Basic parameters

N

a2

Function
No.

Unit

Minimum setting
unit Panel/
Communication

Adjustment ran\

yuu
etting

User
setting

Reference

- History function

Display Ia1esiy'
changed etefs

as agro

413

- Wizard function

\ﬁAnang signal
operation wizard
(b 4:Motor 1/2 switching

iC setting wizard
et speed

operation wizard
5:Torque up wizard *1

413

0003 |Command mode

selection

0:Terminal block
1:Operation panel

5.1

0004 |Frequency setting

mode selection

N

D
N

0:Terminal block
1:Operation panel
2:Internal
potentiometer
3:Serial
communication
4:Terminal
block/internal
potentiometer
switching

5.1

A
0005 |FM/OUT tefminal

.\@,
/

N

-1: Open collector
output

0:Output frequency
:Output current

et 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)

52

0006 |Meter adjustment

5.2

*1: Th|s parameter is valid only for VFNC1 (S) ooo DPE\ W type

K-1
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Minimum settin,
Title Function Unit unit Panel/ ° Adjustment range Default| User | gt once
No. setting | setting
‘Communication
E4YFP | 0007 |Standard setting mode| - - 0:- 0 53
selection 1:Set at 50Hz O
2:Set at 60Hz
3:Default setting c
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 100, 55
JEL | 0010 |Deceleration time 1 s 0.1/0.1 0.1-3000 55
FH 0011 [Maximum frequency | Hz 0.1/0.01 30.0-200 * 5.6
i 0012 |Upper limit frequency | Hz |  0.1/0.01  [0.5- FH 24 7
Ll 0013 |Lower limit frequency [ Hz [ 0.1/0.01  [0.0- L .0 7
ul 0014 |Base frequency 1 Hz 0.1/0.01 25-200 .8
PE 0015 | V/F control mode - - 0(1,2):VIf 0 .9
selection 3: SensorlessWectol
control gy,
ub 0016 | Torque boost 1 % 0.1/0.1 00300 L /W™ *3 5.9
EHr 0600 |Motor thermal % 17 30-‘“ 100 5.10
protection level 1
OLT| 0017 [Electronic thermal - - Q;E HERK 5.10
protection £ \ o3| 3
characteristic *4 cgl¢3
W |58|8
[0 |o o | X
(bi% g oo
2|5g x [ X
[31® [ x [ O
9 L4l oL x
|5/ O | O
Fe & [x <
7[> xTo
5~ { | 0018 |Presetspeed opqalio\ 0.1/0.01 LL-ul 0.0 5.1
frequencies 1 ™
Sr2 | 0019 [Preset speed 0;@ 01001 [LL-UL 0.0
frequencies
5-3 | 0020 [Preset spe: jon [ Hz [ 0.1/0.01 [LL-UL 0.0
frequencie§ 3 ¢
SrH | 0021 |Preset speedopération [ Hz | 0.1/0.01 [l L -UL 0.0
frequehcies 4
5-5 | 0022 operation | Hz 0.1/0.01 |LL -4L 0.0
506 | 00 Preset Speed operation [ Hz | 0.1/0.01  [L L - 4L 0.0
ughcies 6
57| 0024 t speed operation | Hz 0.1/0.01 |LL -4L 0.0
frequencies 7
- Extended parameter - - - - - 4.1.2
- & |Search for changed - - - - - 413
h settings

1(8)-0000PT-W type)

, UL8O, VL:60, F127:0, F170:60, F171:200, F204:80, F409:200,

O type.

is changed according to the set-up parameter condition.

arameter values vary depending on the capacity. Refer to page K-8.
*4: O : Applicable, X : Inapplicable

, F417:1710 for VFNC1 (S)-000
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1.3 Extended parameters

o Input/output parameters

Minimum settin
Title o, Function Unit unit Panel/ ° Adjustment range Z:‘?:;' s':::"g
Communication
F {00 0100 |Low speed signal Hz 0.1/0.01 |0.6-FH 0.6
output frequency
F {0 1] 0101 [Speed-reach setting | Hz 0.1/0.01 0.0-FH 0.0 6.1.2
frequency b
F {09] 0109 |Analog input/logic - - 0:Voltage signal input c 6.2.1
input function (0-5 or 10V)
selection 1:Current signal input\ .,
(0-20mA) \
2.Contactinput £ I
F {{0] 0110 [Always active - - 0-57(ST) v ( J1 6.2.2
function selection
(ST) N
F it 0111 [input terminal - - 0-57(F) w2 6.2.3
selection 1 (F) A
F {2 012 [Inputterminal - - 0-57(R, \ 3 6.2.3
selection 2 (R)
F 13| 0113 [Input terminal - - 6 6.2.3
selection 3 (S1)
F {!4| 0114 [Input terminal - - § -5 7 6.2.3
selection 4 (S2)
F 15[ 0115 [Input terminal B B x&(ssa B 623
selection 5 (VI/S3)*5 L
F 27| 0127 |Sink/Source selection| - - \ 0: Sink  100: Source | *2 6.2.5
1-99,101-200: Disabled
F (30| 0130 |Output terminal - . 0-13(LOW) 4 6.2.6
selection 1 7
(OUT/FM)*6
F (32| 0132 |Output terminal - 0-13(FL) 10 6.2.6
selection 3 (FL)
F 70| 0170 |Base frequency 2 970.1/0.01__|25-200 2 6.3.1
F {717 0171 |Basefrequency n 50-500 *2 6.3.1
voltage 2 Y ol
F {72 0172 |Torque boost2 G % 0.1/0.1 0.0-30.0 *3 6.3.1
F 73] 0173 [Motor therr % n 30-100 100 6.3.1
protection level
*2: The value is changed m to the set-up parameter condition.
(VFNC1 (8)-000 -Watype)
FH:80, UL80, VL:60,[E127:0, F170:60, F171:200, F204:80, F409:200, F417:1710 for VFNC1 (S)-000
OPO type.
*3: Parameter alu%ﬂepending on the capacity. Refer to page K-8.
*5: This functi if F109 is set at 2 (logic input).
*6: This fun€tionyis led if FMSL (open collector output) is set at 1.
0 4
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o Freq y P S
Minimum ing
Title Function Unit umiu Pai?l‘/ ¢ Adjustment range Default | User | &t once
No. sefting | setting
FZ2O0 !l 0201 |VI/S3reference point1 | % 17 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
frequency
Folo 0203 | VI/S3 reference point2 | % n 0-100 100 6.4.1
setting
Folo 0204 |VI/S3 point 2 Hz 0.1/0.01 |0-200 *2 6.41
frequency
F 4| 0240 |[Starting frequency Hz 0.1/0.01 |0.5-10.0 6.5.1
setting
F 4 !l 0241 |Operation starting Hz 0.1/0.01 |0.0-FH 6.5.2
frequency
FZHZ| 0242 |Operation starting Hz 0.1/0.01 |0.0-FH \ 6.5.2
frequency hysteresis LN
FZ 50| 0250 |DC braking starting Hz 0.1/0.01 |0.0-FH .0 6.6.1
frequency A\}]
FZ5 {[ 0251 [DC braking current % 7 0-100 . 7[5 6.6.1
FZ52| 0252 |DC braking time s 0.1/0.1 % S [10 6.6.1
FZ270] 0270 [Jump frequency 1 Hz 0.1/0.01 0.0 6.7
FZ2 7! 0271 [Jumping width Hz 0.1/0.01 0.0 6.7
FZ 87| 0287 |Presetspeed operation| Hz 0.1/0.01 0.0
frequencies 8
FZBE| 0288 |Presetspeed operation| Hz 0.1/0.01 0.0
frequencies 9 P
FZE5| 0289 |[Presetspeed operation| Hz 0.1/0.01‘ LUl 0.0
frequencies 10 y_N \
FZ250] 0290 |[Presetspeed operation| Hz 0.1/(0 e LU 0.0
frequencies 11 510
FZg i 0291 [Presetspeed operation| Hz 4 0 0.01 [LLi-UL 0.0 -
frequencies 12 o~
FZ57| 0292 [Preset speed operation| Hz 01 |LL-UL 0.0
frequencies 13
FZ253] 0293 |Presetspeed operation (I 11/0.01  [LL-LL 0.0
frequencies 14
FZ54| 0294 |Preset speed operati 0.1/0.01 [LL-LL 0.0

*2: The value is changed accordin
(VFNC1 (S)-0000PO-
FH:80, UL8O, VL:60, F127;

frequencies 15
Net-up parameter condition.

, F171:200, F204:80, F409:200, F417:1710 for VFNC1 (S)-000
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e Operation mode parameters
Tile o Functon u | Adjustment range. “:::: 5“:9 Reference 4|
F300] 0300 [PWM carrier - - 0:2kHz 5 6,
frequency 1:2kHz (Random *7
mode) O
2:4kHz
3:4kHz (Random
mode)
4:8kHz(auto-reduction "
mode)
5:12kHz (auto- o
reduction mode) \\.
6:16kHz (auto-
reduction mode), \
F30 1] 0301 |Auto-restart control - - 0:Disabled ey 6.10.1
selection 1:At auto-restart
momentary@
2:When ti
CC onr off
3:Ata Q;taﬂer
m stop or
%h ing ST-CC
F307| 0302 [Regenerative power - - :Disabled 0 6.10.2
ride-though control § ‘Enabled
xﬁecelera(ion stop
F303| 0303 [Retry selection Times 1 {Q(OFF),1-10 0 6.10.3
(Number of times)
F30 0305 |Over voltage limit - % |0:Disabled 0 6.10.4
operation 1:Enabled
2:Enabled (forced
> shortened
deceleration)
F3E0] 0360 |[Plcontrol - 0: Disabled, 1: 0 6.11
Va Enabled
F 352 0362 |[Proportional (P) gait [/ 3¥ | 0.01/0.01 [0.01-100.0 0.30 6.11
F3E53] 0363 [integral (I) gain g~ 0.01/0.01_[0.01-100.0 0.20 6.11
L 4
 Torque boost aramelers'\
\ v Minimum setting Default | User
Title No. w‘ Unit C;::;Z:Z:ll‘on Adjustment range setting | setting Reference
F40 ¢ 0401 |Slip fi ain % 171 0-150 50 6.12.1
F4049| 0409 [Ba ncy \2 1/0.1 50-500 *2 6.12.1
1
FH I5] 0415, ted current A 0.1/0.1  ]0.1-50.0 *3 6.12.2
FHIE 6 %o no-load current | % 171 30-80 *3 12.2
FY 41 r rated speed min” 17 100-12000 *2 12.2
F4 I8 eed control gain % 11 0-100 40 .12.2
FH 9] o Speed control stable % 17 0-100 20 12.2
coefficient

*2: The valug is changed according to the set-up parameter condition.

FNC1 (S)-0

type.
3.

O0O0OPO-W type)

: 2 (4kHz) for VFNC1 (S)-0000PL-0 type

rameter values vary depending on the capacity. Refer to page K-8.

:80, UL8O, VL:60, F127:0, F170:60, F171:200, F204:80, F409:200, F417:1710 for VFNC1 (S)-000
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e Acceler time par:
Minimum setting Default | User
Title No. Function Unit C;:;::Z:ll‘o" Adjustment range setting | setting Reference
F500] 0500 |Acceleration time 2 s 0.1/0.1_[0.1-3000 10.0 6.13
F50 i] 0501 |Deceleration time 2 s 0.1/0.1_ [0.1-3000 10.0 6.1
F5D5| 0505 [Acceleration/decelerat| Hz | 0.1/0.01 [0-&/L 0.0 6.{
ion 1 and 2 switching
frequency
L 4
oP p
Minimum setting
Title o, Function Unit unit Panel/ ° Adjustment range Z fault %
‘Communication
F&0 ¢| 0601 |Stall prevention level | % 11 30-199 (%) .14,
200 (disabled,
FEDZ| 0602 |Inverter trip retention - - 0: Not retained, &
selection 1: Retained LN
FE&LD 3| 0603 [Externalinput trip stop| - - 0:Coast stop \}‘0 6.14.3
mode selection 1:Slowdown sf
FEDS5| 0605 |Output phase failure - - 0 6.14.4
detection mode
selection
& first time after
{ ris turned on.)
:Selected (Output
@. pen-phase is
checked each time
operation is started.)
F&57| 0607 |Motor 150%-overload | s n 10~800 300 6.14.5
time limit
FELDB| 0608 |Input phase failure - N3 0: Disabled, 1 6.14.6
detection mode 1: Enabled
selection }
FE 6| 0616 |Over-torque alarm %1 0-200 150 6.14.7
level L3 s
FE i8] 0618 |Over-torque det \ 0.1 0.0-10.0 0.5 6.14.7
time. |
F&Z 7| 0627 |Under voltageltri - - 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)
F&33| 063 P % 1 0 (Disabled), 1-100%| 0O 6.14.9
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e Operation panel parameters

Minimum setting Default| User

Title Function Unit unit Panel/ Adjustment range Reference|
e o setting | setting

F 00| 0700 |Prohibition of change - - 0:Permitted (£ /75 d, | O 6.1(.1

parameter settings 110 d cannot be
changed during
operation.) O
1:Prohibited
2:Permitted (£ /715 d,
10 d also can be 2
changed during
operation)
3:Prohibited (except h a
panel frequency \
setting.)
4:0 + panel eme
stop prohibited
el

F 30 1] 0701 |Unit selection - Z(no change) | 0 6.15.2

§ e unit selection
Ngnabled (£ 752
\ {3:% to AV, Free unit

selection enabled

(Fige
F 02| 0702 |Frequency units - % 0.01-200.0 1.00 6.15.2
selection Va
F 7 10| 0710 |Selection of monitor Q - 0:Operation frequency | 0 6.15.3
display selection 4 (Hz/free unit)

1:Frequency
command (Hz/free
unit)

2:Output current (%/A)

«Ci
Minimum settin
Title . Unit unit Panel/ ° Adjustment range '::‘T:;' s':::"g Reference
Communication
FELED| 0800 - - 0:1200bps 3 6.16
1:2400bps
2:4800bps
3:9600bps
4:19200bps
FED ! 01 - - 0:NON (non-parity) 1 6.16
1:EVEN (even parity)
2:0DD (odd parity)
FELZ| 08 Inverter number - 1 0-99 0 6.16
FE803| 0803 [Communicationerror | s 171 0 (Disabled), 0 6.16
- trip time 1-100 (s)
FGBE5| 0880 |Free notes - 1 0~65535 0 6.16
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HDefault settings by inverter rating

Inverter model Torque boost Motor rated No-load
current current
ub/F 172 FH 5 FHIE
VFNC1S-1001P 8.5 0.6A 70%
VFNC1S-1002P .3 1.2A 70%
VENC1S-1004P .2 2.0A 63%
VFNC1S-1007P .8 3.4A 59%
VFNC1S-2002P .3 1.2A 70% *
VENC1S-2004P 6.2 63%
VFNC1S-2007P 5.8 59% o %
VFNC1S-2015P 4.6 52%
VFNC1S-2022P 4.4 49%
VFNC1-2001P 8.5
VENC1-2002P 8.3
VENC1-2004P 6.2
VFNC1-2007P 58
VFNC1-2015P 4.6
VENC1-2022P 4.4
VENC1S-2002PL 8.
VFNC1S-2004PL 6..
VFNC1S-2007PL 5.
VFNC1S-2015PL 4.
VENC1S-2022PL 4.4

11 (b
" Q
. (Sb
N

@)
¥

0 4
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HTable of input terminal functions 1

Function . X
No. Code Function Action f
0 - No function is assigned No action L
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:
5 AD2 Accel(_eration/decelemtion 2 pattern ON :Accelerat[o Cl on 2,
selection OFF : Accelerati
6 1 Preset speed command 1
7 2 Preset speed command 2 Selection of eds (up to 15
8 3 Preset speed command 3 speeds) using - SS1to SS4
9 4 Preset speed command 4
10 |RST Reset command ON to @FF; Trip reset
1 EXT Trip_ stop command from external input ON ip stop
device
ed switching from operation
12 PNL/TB Terminal board switching nel/internal potentiometer to

erminal board control

13 DB DC braking command :DC braking
: Pl control prohibited, PI: Pl control
14 Pl Prohibition of PI control A\ permitted

“S7[ON :Edition of parameters permitted,
15 |PWENE Permission of parameter e OFF : Edition of parameter prohibited ~ (If
F700 is so set)
Combination of stan ON :Simultaneous input of ST and RST
commands commands
Combination of and operation |ON :Simultaneous input of ST and
panel/terminal bo: ing PNL/TB commands

18 F+JOG Combination om ON :Simultaneous input of F and JOG

commands
19 R+JOG Comblnatl(ﬂf nyse run and jog run ON >commands

16 |ST+RST

17  |ST+PNL/TB

un and jog run

: Simultaneous input of R and JOG

20 F+AD2 Combinati rward run and ON :Simultaneous input of F and AD2
eceleration 2 commands

21 R+AD2 tion of reverse run and ON :Simultaneous input of R and AD2
/deceleration 2 commands

2 F+5S1 jon of forward run and preset ON :Simultaneous input of F and SS1
eed command 1 commands

23 R+8S1 0 ination of reverse run and preset ON :Simultaneous input of R and SS1
- eed command 1 commands

2u |k S\‘a)mbina(ion of forward run and preset  |ON : Simultaneous input of F and SS2
f . speed command 2 commands

25 > Combination of reverse run and preset ON :Simultaneous input of R and SS2
/ speed command 2 commands

2% F+Sy Combination of forward run and preset  |ON : Simultaneous input of F and SS3
speed command 3 commands

7 R#SS3 Combination of reverse run and preset ON :Simultaneous input of R and SS3
{ speed command 3 commands

& F+SS4 Combination of forward run and preset  |ON : Simultaneous input of F and SS4
speed command 4 commands

K-9
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HTable of input terminal functions 2

)

Fua(z:ion Code Function Action
29 R+5S4 Combination of reverse run and preset |ON : Simultaneous input of R and SS4
speed command 4 commands
Combination of forward run, preset . .
30 F+SS1+AD2 |speed command 1 and ON »i'[)"‘zuggrf;erg::dlgpm of F, 881 ar&
acceleration/deceleration 2
Combination of reverse run, preset . .
31 |R+SS1+AD2 |speed command 1 and ON »ilDrnzulctgrr:‘erg:zdur;pm of R, $S1 dhd
acceleration/deceleration 2 Y
Combination of forward run, preset o . -
32 |F+SS2+AD2 |speed command 2 and ON : Smultaneous IMZ and
acceleration/deceleration 2 ;m
Combination of reverse run, preset . v
33 |R+SS2+AD2 |speed command 2 and ON : Simutaneoty ifusbt R, 552 and
acceleration/deceleration 2 nm
Combination of forward run, preset o N4
34 F+SS3+AD2 [speed command 3 and ON i'g‘ s input of F, $83 and
. " mands
acceleration/deceleration 2 —
Combination of reverse run, preset 4 N .
35 R+SS3+AD2 |speed command 3 and ,@veous input of R, SS3 and
" " Al mmands
acceleration/deceleration 2
Combination of forward run, preset ¥ .
36 F+SS4+AD2 |speed command 4 and 'szuggrf:]er;)::dlrslpui of F, SS4 and
acceleration/deceleration 2 x
Combination of reverse run, preset . .
37 R+SS4+AD2 [speed command 4 and M »i'[)"‘zugzrf;erg:zérslpm of R, SS4 and
acceleration/deceleration 2 ™,
[ § U Enabled if F /1l d = 4 (selectable
between terminal board and operation
38 FCHG Frequency command fa itching  |panel/internal potentiometer)
ON :VIterminal
OFF : Internal potentiometer
) ON :No.2thermal (FL:5, F {70,
. Fiig,Fii3)
39 |THR2 No.2 thermal switcl OFF :No.1 thermal (P : Setting, u & ,
- Y b, EHr)
— \V ON :?o;%?o‘lgr'(fg :%SF"I"'-:%S a0
h fid,F i3, 500, FR0
40 MCHG No.2 °“’% ng OFF :No.1 motor (Pt: Setting, w i, ub,
EHe ADE JED)
54 |FreeRun  [Starflby (ipversion) o ;;:ﬁég;
55 RSTN al (inversion) OFF to ON: Trip reset
56 F+ST ation of forward run and standby |ON : Simultaneous input of F and ST
» ands commands
57 R+ mbination of reverse run and standby |ON : Simultaneous input of R and ST
/ mmands commands

K-10



TOSHIBA

E6581090

HTable of output terminal functions 1

Function : y
No. Code Function Action ﬁ
ON :Output frequency equal to or higher than L \
0 LL Lower limit frequency (Hz) setting
OFF : Output frequency lower than £ ! _settin )
1 LLN Inversion of lower limit frequency |Inverse output of LL A4
ON :Output frequency equal to or higher than /L
2 uL Upper limit frequency (Hz) setting
OFF : Output frequency lower than 4L settirg
3 ULN Inversion of upper limit frequency |Inverse output of UL
- " " ON :OQutput frequency equal than
4 Low Low-speed detection signal F {00 setting
OFF : Output frequency lowej
5 LOWN IS?;:;T'OH of low-speed detection Inverse output of LOW
Designated frequency reach ON :9;!5;1;frequency Wi mand frequency
6 RCH signal (completion of OFF : Out .
! . : Output freque ding command
acceleration/deceleration) frequency =
Inversion of designated
frequency reach signal (inversion
7 RCHN of completion of Inverse output of,
acceleration/deceleration)
uency within F {7 ! setting +2.5Hz
8 RCHF  [Set frequency reach signal equency exceeding F {{J ! setting
9 RCHEN IS?;:;Tion of set frequency reach Ut of RCHF
10 FL Failure FL (trip output) ONu: If inverter trips
Inversion of failure FL (inversiol(
1" FLN of trip output) A e output of FL
: Torque current is held above the torque set with
12 |oT Over-torque detection F £ | F for a period of time longer than that set
with F5 {8.
Inversion of over-torqui
13 OTN detection Inverse output of OT

&
O
&F

0 4
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rder of precedence of combined functions
XX: , X: Invalid, +: Valid under some 0: Valid, @: Priori
Function No. / Function 2[3]4 |56 10]1]12[13[14[15]38] 1 3940
| 54
9
2 Forward run command x|oflo|lo|o|x|o|[x|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|@|o|o|x|o|e
5 Acceleration/deceleration 2 | [ o | & ololxlolxlolololxd ol
selection
oo Trés;t-speed runcommands| [Ty [ o olxlolxlololodxhelo
10 Reset command olofofo]|o x|o|o|o|olofaf|o]|o
Trip stop command from
" external input device eeejeje|e clejer|oie|e|e
12 Operation panelfterminal | o [ o {6 [0 |00 |0 ol@Melolololo
board switching
13 DC braking command ele|e|e|e@|o|x|o @Ppo|o|x|el|e
14 Pl control prohibition oflofx|o]o]|o]|xihe|X o|lo|x|ofo
5 Permission of parameter | o | 6 | 0 | o | o | osko %o olololo
editing
38 Frequency commands olofofo|o]|%goho|ofo]|o oflofo
forced switching
154 [Free run stop ele|e|e|efo|olo|e|e|o|o ele
39 No.2 thermal switching +|+|+|off+Mhe|x|0o|x|0o|l0o|0]|O +
40 No.2 motor switching +|+|Fl@| o |[x|o|x|o|lo|o|o|e

*For the functions of combined terminals (combined¥urictions), refer to the table of their respective functions.
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121 Models and their standard spe
o
Standard specifications ()
Item
Input voltage 3-phase 200V Py
Applicable motor (kW) 0.1 | 0.2 | 0.4 | .75 | X | 2.2
Type VFNC1 g
Form 2001P 2002P 2004P 2007P 1 2022P
o |_Capacity (kVA) Note 1) 0.3 0.6 1.0 16 3.9
_% Rated o.;;put current (A) 07 14 04 4 m‘ 100
& ote 2)
Rated output voltage 3-phase 200V to 240V </
Note 3)
Overload current rating 60 seconds at 150%, (50%-reduction.valug
Voltage-frequency 3-phase 200V to 240V
g —g ‘Allowable fluctuation 25/Voltage +10%, -15% Note @ +5%
] Ampere Interrupt
¥ camtymAe 5000 5000 5000 5000 5000
Protective method 1P20 Encl oao)
Cooling method Self-cooling Forced air-cooled
Color
Charge lamp LED indicating the ch me capacnor in the main circuit
Built-in filter
.\
Item o Specification
Input voltage %, T-phase 200V
Applicable motor (kW) 0.1 02 0% 075 15 22
Type 17 VFNCIS
Form - 2004P 2007P 2015P 2022P
o, |_Capacity (kVA) Note 1) - 1.0 16 29 3.9
% Rated output current (A) R 24 4 75 100
2 ote 2)
Rated °N“;t"e“‘3 voltage m\ 3-phase 200V to 240V
Overload current rating ‘ L ] 60 seconds at 150%, (50%-reduction value)
_ Voltage-frequenc: 7 N 1-phase 200V to 240V - 50/60Hz.
g &[ Allowable fluctuation ) ] Voltage +10%, -15% Note 4), frequency +5%
a3 é’;‘;:c’:y"(‘s'x@ I\Y 1000 1000 1000 1000 1000
Protective method 1P20 Enclosed type (JEM 1030
Cooling method ‘ Self-cooling [ Forced air-cooled
Color "4 Munsel 5Y8/0.5
Charge lamp [ Y ) LED indicating the charge status of the capacitor in the main circuit
Built-in fiter . -
L 4
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Item
Input voltage 1-phase 100V
Applicable motor (kW) 0.1 [ 0.2 [ 0.4 [ 0.75 [ 15 [ 2.2
Type VENC1S
Form 1001P 1002P 1004P 1007P - -
o |_Capacity (VA) Note 1) 03 0.6 1.0 16 - B
_% Rated output current (A) 07 14 24 4 - _
& Note 2) \)
Rated output voltage
Note3) 3-phase 200V to 230V
Overload current rating 60 seconds at 150%, (50%-reduction value)
Voltage-frequency 1-phase 100V to 115V - 50/60Hz (3
g § Allowable fluctuation Voltage +10%, -15% Note 4), frequency +5% -~
23 Ampere Interrupt
a Caplty (A AIE 1000 1000 1000 1000 \% -
Protective method 1P20 Enclosed type (JEM 1030) R\
Cooling method Self-cooling l G l W -
Color Munsel 5Y8/0.5
Charge lamp LED indicating the charge status of the capacitor in the cuit
Built-in filter - b M
Y
Item hd
Input voltage 1-phase 200V (built-in EMT
Applicable motor (kW) 0.1 | 0.2 | 04 .7 15 22
Type VFI
Form - 2002PL 2004PL 2015PL 2022PL
o |_Capacity (VA) Note 1) - 0.6 1.0 \ 29 39
£ | Rated output current (A)
,_5:" Note 2) - 1.2 2. \‘ 4 75 10.7
Rated output voltage &“
Note 3) to 240V
Overload current rating 60 secon: %, (50%-reduction value)
Voltage-frequency to 240V - 50/60Hz
g & [ Allowable fluctuation Ve % Note 4), frequency +5%
g3 Ampere Interrupt R
3 Caplty (A AIE ‘ 100} 1000 [ 1000 ‘ 1000
Protective method 4 W 1P20 Enclosed type (JEM 1030)
Cooling method - [ "W, W Self-cooling I Forced air-cooled
Color -~ N Munsel 5Y8/0.5
Charge lamp / @ A None
Built-in filter \d @) EMC noise filter (Class B)
N
Note) *

1. Capacity is calculated at 220V,
2. Indicates rated output cu
If the PWM carrier frequen:
PWM carrier frequency i
acceleration or for any of

The default setting
EMI noise filte!

3. Maximum oufput

4. +10% wheft thefinve

\mov models.

ing when the PWM carrier frequency (parameter F300) is 4kHz or
is fixed above 4 kHz, the rated current needs to be reduced.
e 4 kHz, it could fall automatically if an over-current flaws during
son, depending on the amount of current that flows.

is the same as the input voltage.
ris used continuously (load of 100%).

less.
If the

carrier frequency is 12kHz. (Except for single phase 200V class built-in
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Item Specification
Control system Sinusoidal PWM control

» Related output voltage |Adjustable within a range of 100 to 120% of (he oorrected supply voltage (200V) 4

S (Unadjustable to any voltage it volta

% |Output frequency range |0.5 to 200Hz, default sett

g (l;/fll?rlguar:nsceﬂmg steps operation panel setting, 0.2Hz: analog input (when the max. frequency is 10r

= Frequency accuracy |Digital setting: within £0.5% of the max. frequency (-10 to +50°C) V

g Analog setting: within +1.0% of the max. frequency (25 °C + 10°C)

= Voltage/frequency VIf constant, slip frequency correction, base frequency, base frequency voltage and

2 characteristics torque boost amount adjustable

E Frequency setting Potentiometer on the front panel, external frequency potenllomeﬁer connecfable toal

& |signal potentiometer with a rated impedance of 3-10kQ2), V1/S3 termi it impedance:
42kQY (voltage: 0-10Vdc) or 250Q2 (current: 4-20mAdc)). cteristic can be

set arbitrarily by two-point setting.
Start-up frequency/ Adjustable within a range of 0.5 to 10Hz/Upto 1 frequen%\adjusﬁed

frequency jump together with their widths.
PWM carrier frequency |Selectable from among 2, 4, 8, 12 and 16kHz (Standaﬁ(f setting: 12kHz),

(Note 1) Selectable between fixed mode and auto-reduction mox
grc‘(iﬁ:]zratlon/deceleran 0.1 to 3000 seconds, switchable between acceler: Maralion time 1 and 2.
Retry operation Number of times of retry selectable (Max. 10 times). %
® If the protection function is activated, the retry fur n restarts on completion of a
s check of the main circuit.
T_X Electric control Charging of capacitor (Deceleration time can rtened by activating Forced
2 Shortened Deceleration mode.) R
g |Control and drive N
& |circuit
s Dynamic braking [Braking start-up frequency: 0 t im frequency, braking rate: 0 to 100%,
= braking time: 0 to 20 seconds.(x
% Input terminal functions |Selectable from among 57 fungtions, slich as forward/reverse run input signal, jog
8 (selectable) run input signal, standby si set-speed operation input signal, and reset input
signal (Also, selectable b 'source)

s, such as frequency lower limit output signal,
al, low-speed detection output signal, and specified
nal. Open collector and relay output possible

Output terminal Selectable from among 1

functions (selectable)

Failure detection signal put: 25@Vac-1A- cos¢ = 0.4
S]l;tzlrjltof&r fl-l;:e?c)urency PWM output: (1 ull-scale DC ammeter or 7.5Vdc full-scale DC
ammeter P ammeter/R €’AC voltmeter, 225% current Max. 1mAdc, 7.5Vdc full-scale)
[ |Protective function Stall prevey gen( limitation, over-current, output short circuit, over-voltage,
s over-volt: ion, undervoltage, ground fault, power supply phase failure,
5 outplit phase failure, overload protection by electronic thermal function, armature
= over-loa rt-up, load-side over-torque at start, overheating prevention,
S deteC m_-_ analog signal break.
.= |Protection against
§ ;n?men(ary power estart/non-stop control after momentary power failure.
© [failure
A |Electronic thermal Swi hlng between standard motor/constant-torque VF motor, overload trip, overload!

| |characteristics selectlon

< 4-d|g|( 7-segment requency: inverter output frequency.

SfL /Alarm : Stall alarm "C", overvoltage alarm "P", overload alarm "L", overheat alarm "H".

‘g Status : Inverter status (frequency, cause of activation of protective function,

= input/output voltage, output current, etc.) and parameter settings.

Z Free-unit display : Arbitrary unit (e.g. rotating speed) corresponding to output

q 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,

1]

I gas or vibration (less than 5.9m/s?) (10 to 55Hz).

ient temperature |-10 to 50°C_ Note)1.2.3
= e temperature  |-20 to +65°C
lative humidity 20 to 93% (free from condensation and vapor).

Note)1. Above 40°C: Remove the protective seal from the top of VF-nC1.

Note)2. 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.

Note)3. Single-phase 200V models (built-in EMI noise filter) should be used where the ambient
temperature will not rise above 40°C.

mé
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12.2  External dimensions/weights
xternal dimensions/weights O
‘Applicable Dimensions (mm) op

Input voltage | 1otor (kw) Type W " D [ Wi [ Al ] D1 | "9 lyeight

2 VFNC1S-2002P 100 1.0

4 VFNC1S-2004P 72 24| 60 A 1.0
I-phase 200V .75 VFNC1S-2007P 137 0|
(Standard)

5 VFNC18-2015P 17 155 106 1

22 VFNC18-2022P 1

1 VFNC1-2001P 1

2 VFNC1-2002P 7 100 60 N 1
3-phase 200V 4 VFNC1-2004P 124 1

.75 VFNC1-2007P 137 1

5 VFNC1-2015P 1

> VENCTS05 17 | 142 | 155 | 106 | 131 (P =

1 VFNC1S-1001P 1.
1-phase 100V 2 VFNC1S-1002P 7 001 s N A 1

4 VFNC1S-1004P 124 N 1

.75 VFNC1S-1007P 17 155 106 B 1

.2 VFNC1S-2002PL 100 1

.4 VFNC1S-2004PL 72 124 { A 1
:éz::::)mov 76 | VFNC15-2007PL 737 7

5 VFNC1S-2015PL 7 155 s 1

22 VFNC1S-2022PL 1

B External dimensions

(1N @ i
W1 (instalaton dimension),

W T
dimension)

Tl

ion

Fig. B
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13. BefortWip information and remediesl{Q

N
13.1  Trip causes/warnings and remedies O

Dt
When a problem arises, diagnose it in accordance with the following table. If it is found thaQ
replacement of parts is required or the problem cannot be solved by any remedy described il

table, contact your Toshiba dealer.

rip information: FL relay activated]

*
y_i
code code Problem Possible causes @

Error Alarm
or ¢ |ooot Overcurrent during |e The acceleration time AL £ is |e Incre: \e Agceleration time
acceleration too short. AL
G0 1P 0025  |Overcurrent flowing |e The V/F setting is improper. | ClI IF parameter.
inelementduring  |e A restart signal is input to the se A3l (auto-restart) and
acceleration rotating motor after a I (ride-through control).
momentary stop, etc. Nease or decrease the carrier|
« A special motor (e.g. motor wi frequency F 30 4.
a small impedance) is use
are 0002 Overcurrent during |e The deceleration tim: Increase the deceleration time
deceleration too short. dEL.
GC2F |0026  |Overcurrent flowing
in element during
acceleration
003  |0003  |Overcurrent during |e « Reduce the load fluctuation.
operation . * Check the load (operated
ar3F joo27 Overcurrent flowing machine).
in element during
n
GCAR  |0005  [Arm overcurrentat [e  Make a service call.
start-up X
are 0004  [Overcurrent (An  |e ke insulation of the output « Check the cables and wires for
overcurrent on the ircuit or motor is defective insulation.
load side at s(an—up‘ ive.
%o(or has too small
r 4 impedance.
ar i 000A Overvoltagﬁ K&’ The input voltage fluctuates « Insert a suitable input reactor.
acceleratio abnormally.
(DThe power supply has a
\ capacity of 200kVA or more.
(A power factor improvement
O capacitor is opened or closed.
(3)A system using a thyrister is
@ connected to the same power
\ distribution line.
\ « Arestart signal is input to the  |e Use £ 3£ { (auto-restart) and
4 p rotating motor after a F 302 (ride-through control).
momentary stop, etc.
d

(Conti overleaf)

0 4
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Continued)
50":; ’2';;’: Problem Possible causes Remedies
are 000B Overvoltage during |e The deceleration time o/ £ is |e Increase the deceleration time
deceleration too short.  (Regenerative EL.
energy is too large.) e Enable F 35 (overvoltag
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.
(3)A system using a thyristor is
connected to the same power
distribution line.
GF3 |000C |Overvoltage during [e The input voltage fluctuates . Inse@ule input reactor.
constant-speed abnormally.
operation (DThe power supply has a
capacity of 200kVA or more.
(A power factor improvement
capacitor is opened or cl
(3)A system using a thyristor N
connected to the sai
distribution line.
e The motorisina
ari 000D Inverter overload e . IEcrease the acceleration time
[
. * Reduce the DC braking amount
F 25 ! and the DC braking
time F25¢7.
. setting is improper. * Check the V/F parameter
rt signal is input to the setting.
0 4 rotating motor after a e Use F 31 { (auto-restart) and
\ mentary stop, etc. F30e
*¥The load is too large. (ride-through control).
\ o Use an inverter with a larger
-~ rating.
oLe 000E Motor overloat o 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).
« An excessive load is applied to ¢ Adjust 5 /7 to the overload
, the motor during operation. that the motor can withstand
during operation in a low speed
range.
* 0009 Output phase failure[e A phase failure occurred in the | Check the main circuit output
EPHED output line of the main circuit. line, motor, etc., for phase
. failure.
\  Enable 7 5 &5 (Output phase
failure detection).
Continued overleaf)
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E6581090
Continued)
Error Alarm Problem Possible causes Remedies
code code

* 0008 Input phase failure e A phase failure occurred in the | Check the main circuit inpu

EFH I input line of the main circuit. for phase failure.

« The inverter may trip because of [¢ Enable £ 5 & (input e
EPH1 if switching between failure detection). Set t:@
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 b?

« The ambient temperature is too |  resetting thefin r after it has
high. cooled ough.

e The fan re replacement if
it doe$ ny e during
operati

. icient space around

* The vent is blocked up. e inverter.

« A heat generating device is place any heat-
installed close to the inverter. ‘%era(ing device near the

« The thermistor in the unit is inverter.
broken. Axﬂake a service call.

*LF { |001E  |Undervoltagetrip |e The input voltage (i n‘auu 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 £ 35 { (auto-restart).
EFZ  |0022  |Ground fault trip o Check the cable and the motor
|Arm overcurrent o for ground faults.
@ * Make a service call.
de e.
£ 0011 Emergency stop uring automatic operation or |e Reset the inverter.
operation, a stop
mmand is entered from the
‘ opefation panel or a remote
~ put device.

Errc 0015 |Main unit RAM fault [ The control RAM is defective. |+ Make a service call.

Err3 0016 [Main unit R s The control ROM is defective. | Make a service call.

Err4 0017 CPU fault * The control CPU is defective. |e Make a service call.

E-r5 |0018 Remof N « Anerror arises during remote  |e Check the remote control

erTor g operation. device, cables, etc.
Err 7 |001A Currwmor «The current detector is defective. [« Make a service call.
f:

EEF ! |0012 M 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
y 4 call.

EEP? [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.

EEFS 0214 EEPROM fault 3 « Adata 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.

.Q 0032 Break in analog « The signal input via VI/S3 is o Check the cables for breaks
\ -8 signal cable below the analog signal and change the setting of
detection level set with F 5 3 3.| F 5 3 3 if no breaks are found.
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Continued)
50":; ’2';;’: Problem Possible causes Remedies
£- 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 b xot cause the
inverter to trip.
Error Problem Possible causes R@#ies
code \
OFF ST terminal OFF __ |e The ST-CC circuit is opened. | Cl
f1GFF  |Undervoltage in « The supply voltage between R, |
main circuit S and T is under voltage. N
oltage is at a normal
|, the inverter requires
r&rY |Retryinprocess o The inverter is in the mcm The inverter is normal if it
retry. restarts after several tens of
* A momentary stopK. seconds.
The inverter restarts
automatically. Be careful of
the machine because it may
m suddenly restart.
Er~r~ { |Frequency point . yﬁ signals at|e Set the frequency setting
setting error are set too close | signals at points 1 and 2 apart
from each other.
ir Clear command . is displayed o Press the STOP key again to
acceptable ing the STOP key clear the trip.
error code is
d.
ELFF |Emergency stop operation panel is used to |e Press the STOP key for an
command the operation in automatic | emergency stop.
acceptable \control or remote control mode. |  To cancel the emergency stop,
press any other key.
H LT |Setting erro%h o Anerrorisfound inasetting  |e Check whether the setting is
An error when data is reading or writing. | made correctly.
data are displayed
alter i
eac
HERd i rst/last |e The first or last data item in the | Press the MON key to exit the
JEn dal ms AUH/AUF data group is data group.
db king « DC braking in process « The message goes off in several
tens of seconds if no problem
occurs. Note)
£l . 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 F702
digits number of digits than the (free unit).
display panel. (The number
b next to the E refers to the
excess number of digits.)

(Continued overleaf)
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(Continued)
Error Problem Possible causes Remedies
code 9
5EL0F  |Momentary power |e The slowdown stop prohibition |e To restart operation, reset ti
failure slowdown function set with F302 inverter or input an operati >
stop prohibition (momentary power failure ride- | signal again.
function activated through operation) is activated. ‘
{n {E |Parametersinthe | Parameters are being initialized [« Normal if the message ™
process of to default values. disappears after a while
initialization (several seconds to se‘eral
tens of seconds).
Setup parameters in|e Setup parameters are in the « Normal if tf ge
the process of being| process of being set. disapp! r awhile
set (sever: to several

nds). (European

£- {7 |Operation panel key|s The RUN or STOP key is held | Ch:

fault down for more than 5 seconds.
* The RUN or STOP key is faulty.
£-50 |[Source logic « The input terminal is switcheda)l| Check whether cables are
switching to source logic mode. nnected correctly, and then
confirmation alarm pecify a proper logic.
@ e 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.
Source logic « The input tet itched |e Check whether cables are
ode. connected correctly, and then
specify a proper logic.

switching to source | 3
confirmation alarm @
connected correctly, and then

Check whether cables are

reset the inverter or turn it off
temporarily and turn it back on.

\ Logics will be switched.

lected for DC braking (DB), using the input terminal

dge the inverter to be normal if " o & " disappears when

|
'
|

(Note) When the ON/OFF fung
selection paramete

opening the circ @ e terminal and CC.
L 4
Alarms displayed duri ion]
L nt alarm Sameas L (overcurrent)
P O I alarm Same as [J P (overvoltage)
L ‘alarm Sameas JL (/0L & (overload)
H verheat alarm Same as [ H (overheat)

If oblems arise simultaneously, one of the following alarms appears and blinks.
-

alarms £, P, 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. O

The inverter can be restored from a trip by any of the following operations: ()

Note) Refer to 6.1 4.2 (inverter trip retention selection £ 5 & ) for details. L 4
(2) By means of an external signal [Short-circuiting of control terminals RST and
(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 @
To reset the inverter by operation panel operation, follow these ste|

(1) By turning off the power (Keep the inverter off until the LED turns off.)
(Refer to the Communications Equipment User's Manual for details.)
1. Press the STOP key and make sure that £ L ~ is displaye
2. Pressing the STOP key again will reset the inverter if the he trip has already been

eliminated.

Y¢When any overload function [ { : inverter ovel
inverter cannot be reset by inputting a reset sig
panel operation before the virtual cooling time

: motor overload,] is active, the
an external device or by operation

: about 30

H fter the occurrence of a trip
£ : about 12

Virtual cooling time -+ -+ JL
oL after the occurrence of a trip

[Caution] \}

Turning the inverter off then tu again resets the inverter immediately. You can
use this mode of resetting if a need to reset the inverter immediately. Note,
however, that this operati lamage the system or the motor if it is repeated

frequently. °
\

Yelf the inverter (rip& of overheating (J H), do not reset the inverter immediately but wait
until the lemper@ e inverter comes down, because its internal temperature is monitored.

d
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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.

[The motor does not run.|

Is the 7-segment LED
extinguished?

Supply the
poweFnormally.

Check the power supply and the MCCB.
Is power being supplied normally? -

Make @ semice call

Y

Is JF F displayed? '—» * The ST-CC circuit is opened. Close theircuit between CC and the
terminal to which the ST (standby)functionsén the control circuit

terminal is assigned. (See 6.3.2,)

displayed? (See 13.1.) inverter. See 13.2,

Is any failure message M Track down and eliminatéjthe,cati§e of the failure and then reset the ‘

message displayed disabled by normakor emergency stop operation, or by turning off the
alternately? inverter.

A

Is the RUN lamp
blinking?

Are r £ r 5 and a failure MTM inverter is in'the progéss of retrying. The retry function can be

received an operation command. (Check to see that the frequency setting
Signal evel is not zero.)

The invefter is receiving an operation signal. Check whether it has ‘

Is : 5.0 displayed? e 1# ‘Chieck to see that the frequency setting signal is not set at zero.

\—.—J # Check the settings of the frequency setting signal parameters £ /15 ..
(See 5.1.)

« 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.

¥

Detefmine ghe cause, using the parameter display function and the status monitoring function.
Refeg.to Séction 11 for the parameter display function or Section 8 for the status motoring function.

M-7
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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 « Invert the phases of the output terminals U, V and W.
the wrong direction. | e 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 | e The load is too heavy.

its speed does not Reduce the load. *
change normally. « The soft stall function is activated.
Disable the soft stall function. (See 5.9.)
« The maximum frequency F H and the upper limit freqUency'{ L/ are set
too low.
T

Increase the maximum frequency F H and the uppm uency
m
[
* The frequency setting signal is too low.
Check the signal set value, circuit, cables, etc.

« Check the setting characteristics (point 1 and ettings) of the
frequency setting signal parameters. (Seg6::

« If the motor runs at a low speed, check t e that the stall prevention
function is activated because the torq mount is too large.
Adjust the torque boost amount (v & acceleration time (AL [).
(See 5.12and 5.1.)

The motor does not | « The acceleration time (H L L ) or

accelerate or short.

decelerate smoothly. | Increase the acceleration ti
A too large current « The load is too heavy.

flows into the motor. Reduce the load.
. !f the motor runs at a Iow%, ieck whether the torque boost amount

is too large. (See 5.

The motor runs ata | e The motor has an improj oltage rating.
higher or lower Use a motor wi i
speed than the « The motor ter @ is too low.
specified one. Check the sétting

(See 6.12.
Replace the le With a cable larger in diameter.
* The redu ratio, etc., are not set properly.
Adjust the r ion gear ratio, etc.
ut lency is not set correctly.
the@utput frequency range.
* Rdjus e base frequency. (See 5.7.)
The motor speed . is too heavy or too light.
fluctuates during duce’the load fluctuation.
operation. inverter or motor used does not have a rating large enough to drive
joad.
se an inverter or motor with a rating large enough.
heck whether the frequency setting signal changes.
hange the setting of the parameter = 7/ IJ (prohibition of change of
parameter setting) to &.2.4.5 (permitted) if itis setat {.3.5.7
(prohibited).
* For safety’s sake, some parameters cannot be set during operation.
(See 4.1.4.)

ration time (5 & [') is set too

or the deceleration time (o £ ).

Parameter sef

cannot bx .

How to c ith tting-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.

You can return all parameters which have been reset to their default

| reset parameters | "og iy g

gyou want to return
their respective

default settings * Refer to 4.1.5 for details.
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14. Inspectionand maintenance

<> Danger

o The equipment must be inspected every day.

Mandatory| discovered which could lead to accidents.
Before inspection, perform the following steps.

(@Shut off all input power to the inverter.

Performing an inspection without carrying out these steps first col

If the equipment is not inspected and maintained, errors and malfunctions may not

L 4
(@Wait for at least 15 minutes and check that the charge lamp is no lop@ér lit.
(@Use a tester that can measure DC voltages (800V DC or more: that the

voltage to the DC main circuits (across PA-PC) does not exce:

O

Il
ed

electric shock.

Be sure to inspect the inverter regularly and periodically to prevent it fr m

of the environment of use, such as temperature, humidity, dust and vibi
components with aging.

141 Regular inspection o~

ing down because
r deterioration of its

Since electronic parts are susceptible to heat, install ti
free place. This is essential for increasing the service li
The purpose of regular inspections is to maintain.
sign of failure or malfunction by comparing curre

%@a cool, well-ventilated and dust-

t environment of use and to find any
data with past operation records.

environment ) Visual check

3) Check by means of a

2)Drops of water or fDccegfraly

other liquid

3) Room onally
temperature \\

procy
Subject of o
inspection Inspection item '“sc"yecclg"” Criteria for judgment
1) Dust, temperature | Occasio Visual check, check by | 1) Improve the environment it
and gas eans of a thermometer, | it is found to be
'smell check unfavorable.
1. Indoor

2) Check for any trace of
water condensation.

3) Max. temperature: 40°C
(50°C inside the cabinet)

(output side)

g [f something unusual is found,
open the door and check the
2. Units and 1) Vibration " transformer, reactors,
components notte ccasionally | Tactile check of the cabinet | (S5 ATECt O Jing fan,
* etc., inside. If necessary, stop
» the operation.
Occasionally | Moving-iron type AC To be within the rated
3. Operation ammeter current, voltage and
data Occasionally | Rectifier type AC voltmeter | temperature.
Occasionally | Thermometer No significant difference from

data collected in a normal
state.

*) The volta

1. Something unusual in the installation environment
2. Something unusual in the cooling system

3. 4Unusual vibration or noise

4. Overheating or discoloration

5. Unusual odor

6. Unusual motor vibration, noise or overheating

easured may slightly vary from voltmeter to voltmeter. When measuring the
s take readings from the same circuit tester or voltmeter.

N-1
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14.2  Periodical inspection
Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.
<> Danger P
0 « Before inspection, perform the following steps. \)
(DShut off all input power to the inverter.
Mandatory| (2Wait 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 thé”
voltage to the DC main circuits (across PA-PC) does not exceed 45V.
Performing an inspection without carrying out these steps first could leadyto ho

® « Never replace any part.

Prohibited|  Sales agency.

This could be a cause of electric shock, fire or bodily injury. To replac@all the local

B Check items

1. Check to see if all screwed terminals are tightened firmly. If a
again with a screwdriver.

2. Check to see if all crimped terminals are fixed properly. Cl
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, es; he vents and the printed circuit

found loose, tighten it

visually to see that there

so by supplying it with electricity for at least 5 the motor disconnected. Itis

advisable not to supply the commercial po irectly to the inverter but to gradually increase
the power supply voltage with a transform
st e

6. If the need arises, conduct an insul; main circuit terminal board only, using a
500V insulation tester. Never col insulation test on control terminals other than
terminals on the printed circuit b control terminals. When testing the motor for
insulation performance, separat%‘ le inverter in advance by disconnecting the cables
from the inverter output terming :ﬁ d W. When conducting an insulation test on

during the test.

boards. Always keep them clean to prevent a ident due to dirt or dust.
5. When leaving the inverter unused for a long tir’&y for functioning once every 2 years or
rs wi

peripheral circuits other than or circuit, disconnect all cables from the inverter so that no
voltage is applied to the inye
L 4

(Note) Before an insulati St

and test the i

Q>®

500V insulation tester
4  (megger)

always disconnect all cables from the main circuit terminal board

ter separately from other equipment.

RIL1 SiL2 T3
urm \ar3 WIT3

Never test the inverter for pre_ssure. A pressure test may cause damage to its components.
Voltage and temperature check
Recommended voltmeter:
Input side—— Moving-iron type voltmeter ($)
Output side — Rectifier type voltmeter (-D}-)
It will be very helpful for detecting a defect if you always measure and record the ambient
temperature before, during and after the operation.

N-2
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HReplacement of expendable parts
The inverter is composed of a large number of electronic parts including semiconductor devict
The following parts deteriorate with the passage of time because of their composition or phy:

properties. The use of aged or deteriorated parts leads to degradation in the performance 0r:0

€es.

breakdown of the inverter. To avoid such trouble, the inverter should be checked periodical
No parts of the inverter except the cooling fan can be replaced individually, and the whole il
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 conditioﬂs of use.
The life spans listed below are applicable to parts when used under n nvironmental
conditions.

1) Cooling fan
The fan, which cools down heat-generating parts, has a service lifg,of 30,000 hours
(about 2 or 3 years of continuous operation). The fan also needs t eplaced if it makes a
noise or vibrates abnormally.

2) Smoothing capacitor Q
The smoothing aluminum electrolytic capacitor in the DC section degrades in
performance because of ripple currents, etc. It bgcot @ €ssary to replace the capacitor
after it is used for about 5 years under normal con A
<Criteria for appearance check>
« Absence of liquid leak
« Safety valve in the depressed position x
« Measurement of electrostatic capacitancé an ulation resistance
Note: For the repl k TDS (Toshiba Denki , your nearest

ment
Toshiba branch or office. To avoi
The operation time is helpful for roug
of parts, contact the service netwo
instruction manual.

nts, never replace any parts by yourself.

ing the time of r Forther
shiba branch office printed on the back cover of this

HStandard replacement c: cipal parts

The table below provides of the replacement cycles of parts when used under normal
conditions (average am perature: 30°C, load factor: not more than 80%, operation time: 12
its fail

hours per day). Therepl ent cycle of each part does not mean its service life but the number
of years over wh\ ure rate does not increase significantly.

Standard
Pa@ replacement cycle Replacement mode and others
Cooling fah » o 21to 3 years 1t with a new one
. " Replace with a new one (depending on
SBOWC'“" 5 years the check results)

N Whether to replace or not depends on
Wm) and relays B the check results
. Whether to replace or not depends on
TM the operation time
Fuse 10 years Replacement with a new one
[ Aluminum capacitor on printed Replace with a new circuit board
circuit board (depending on the check results)

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.




TOSHIBA 6581090

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 rigo
panel of the inverter, the presence or absence of optional devices, etc., in addition to the details

the failure.
L 4
14.4  Keeping the inverter in storage
et
Take the following precautions when keeping the inverter in storage temporarilyo\ ng period

of time. (Q
1. Store the inverter in a well-ventilated place away from heat, damp, d% tal powder.
Ve

2. If the printed circuit board in your inverter has an anti-static cove} er), do not leave it
detached from the circuit board during storage, though the cov: ust Be detached before

turning on the inverter.

3. If no power is supplied to the inverter for a long time, ti
electrolytic capacitor declines.
When leaving the inverter unused for a long time,

nce of its large-capacity

ith electricity once every two years,
for 5 hours or more each, to recover the perfor e larg pacity el lyti i
and also to check the function of the inverter. Itﬁ' le not to supply the commercial power

directly to the inverter but to gradually increase ower supply voltage with a transformer, etc.
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15. Warran l{Q

Any part of the inverter that proves defective will be repaired and adjusted free of charge unde;
following conditions:

1. This warranty applies only to the inverter main unit.

2. Any part of the inverter which fails or is damaged under normal use within twelve months from
the date of delivery shall be repaired free of charge.

For the following kinds of failure or damage, the repair cost shall be borne by the custoffier even

within the warranty period.
* Failure or damage caused by improper or incorrect use or handling, ized repair or
modification of the inverter
S|

Failure or damage caused by the inverter falling or an accident durifg
purchase
rth

Failure or damage caused by fire, salty water or wind, corrosive quake, storm or

flood, lightning, abnormal voltage supply, or other natural dis: rs

Failure or damage caused by the use of the inverter for a@ or application other than
I

@

ortation after the

the intended one

4. Allexpenses incurred by Toshiba for on-site services sl ged to the customer, unless a
service contract is signed beforehand between the,cust d Toshiba, in which case the
service contract has priority over this warranty.
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16. DispoWM l{Q
NS

/\ Warning

V2
o If you throw away the inverter, have it done by a specialist in industry wa$,11 2
disposal*. If you throw away the inverter by yourself, this can result in expl f
Mandatory| ~ capacitor or produce noxious gases, resulting in injury.
() Persons who specialize in the processing of waste and known as "indusirial waste proguct
collectors and transporters" or "industrial waste disposal persons."

If the collection, transport and disposal of industrial waste is done by so o is not
licensed for that job, it is a punishable violation of the law. (Law on sposal and
Cleaning) P

For safety's sake, do not dispose of the disused inverter yourself but ar&strial waste
disposal agent.

Disposing of the inverter improperly could cause its capacitor to explot

emit toxic gas, causing
injury to persons.
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TOSHIBA INTERNA WORPORATION:
13131 West Little York RD \Houston,
TX 77041, US.A
TEL: (713)466-0@

TOSHIBA CORPORATION FAX: (713)466

INDUSTRIAL EQUIPMENT DEPT.
INTERNATIONAL OPERATION DIV.
1-1, Shibaura 1-chome, Minato-Ku,
Tokyo 105-8001, Japan 1
TEL: 3-3457-4880 Sij

FAX: 3-5444-9268 :
gkok>
Dusit Thani Building Room 805A,
8th Floor, Rama4 Rd, Bangkok 10500, Thailand
\ TEL: (02)236-6401~03
! TOSHIBA INTERNATIONAL CORP. PTY. LTD.

FAX: (02)237-4682
Q\C) 2 Morton Street Parramatta, NSW2150, Australia

PACIFIC PTE., LTD

., #16-00 Gateway East,
89721

TEL: (02)9768-6600

\& FAX: (02)9890-7542

TOSHIBA DO BRASIL, S.A.
Estrada dos Alvarengas 5500, Sdo Bernardo

@ do Campo, S.P. 09850-550, Brasil
% TEL: (011)7689-7199

FAX: (011)7689-7189

Manufacturer:

TOSHIBA SCHNEIDER INVERTER CORPORATION
2121, sahi-Cho, Mie-gun, Mie, 510-8521 Japan
TEL: -6032

FAX:'693-76-6187

For further information, please contact your nearest Toshiba Liaison Representative or International
Operations - Producer Goods.

@ The data given in this manual are subject to change without notice.
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